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tease Inhibitors, specifically aspartjj h ^T 9 ^ identif icatio " °'ce'Mar pro- 

duction of PAP, and the use of ^ oSJte^^h-^ , 8W ° f inhibitin9 the ******* pro- 

Alzhe.mer's Disease (AD) I T^Z^e^^TZ T^Tt * pAP productfon - 

memory, cognition, reasoning Id^t^^^J ^ characterized clinically by progressive loss of 
rioration and ultimately ^/SiT^^LT^i^ that 9radua,,y leads to t»<*™* mental det J 
and is believed to represent th /fourth ^11^ ™nta. failure (dementia) in aged humans 
observed in races and ethnic gro^orWwSe^d oresent "* m * > the United States - *> has baa " 
io The disease is currently estimated ESSSS? two to ^^SS!T?;^ ,, f ,W PUb ' iC hea,th prob,em - 
To date. AD has proven to be incurable °" ind,v,duals United States alone. 

redtoTaCo^ 

lesions, particular* l^^^SSSSK" ^7°' ^ ,an9 ' eS - Lar9e " umbers " thaaa 
« h^nbreinimportantformemorya^ f ° Und Severa ' ^eas of the 

In a more restricted anatomical distributfhn V™ tl w ?J ? 8 W,th AD " Smal,er ""^bers of these lesions 

'"'AD.Amy™ plagued 

omy 21 (Down's Syndrome) and Hereditarv cSK i u , w racter,2e the brains °f individuals with Tris- 
(HCHWA-D). At present, a defXe Sosfs of AD ui Hem0rrh f 9e w,,h Amyioidosis of the Dutch-Type 
* Inthebraintissueofpatients whonaveZZ hlM * reqU ' reS ° bSerV ' n9 the ^mentioned lesions 
taken during an Invasive neu^XScrdu^e ^ ^ Sma " bi ° PSied samp,es of ««*» ^ue 

ofAD^jSK^ 

amino acids designated the p-amyloid peS «SS apP I° Ximate,y 4 2 k "° da,to n (kD) protein of about 39-43 
a large membrane-spanning glyco^e^^ 3JM3 — foment of 

PAP is further characterized bv its re « 3H ml?-, . * ^cursor protein (APP). 

performance iiguid chmmatSraphy fri^^^cS,?^ 0 ^ 9B ' eIact ">P>-es<s or In high 
the Congo-red and thioflavin-i dy e-b nding and I aoole oZ J ? f " amento , us P 0 '^ a ric form which exhibits 
also occur in a non-filamentous form ftiSSSSr JZ^'^^5 mne * M * ° f amy,oi<1 P AP <*" 

bywhichthepAPfragmentisdeavedfromAPPa^^ PreCiS6 «***•"*»» mechanism 

«n the cerebral tissue and in the walls of «reb r r ar 2 fiZS^SE^^'^'**"* ******** 

Several lines of evidence indicate that orcnrl^ menm9ea ' blood va «els is under investigation, 
pathogenesis of AD and can precS S ° f ^ P ' ayS 3 Sem ' nal ro,a » ba 

6:487). Recently, it has been shown th^pApTX^^^^^ See ; ^S, (1991) Neuron 

52~« (CSP) Of both normal indivSn^^^^lT £~ 

exam^ m,£^ cause AD and AD-related condition, Per 

fected members but not unaffected miTe re of, ev re el7°'^° ^ " 0farm ° f APP were found in af " 
of AD. See. Goateeta... (1 991) Nature^M-TO6 cLS H , 3 ?T ,,Ca " y determined form 
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eittonSfti? fl h 8dva ^8«>"S'y ^ based on drugs which are capable of inhibiting the gen- 

Tan^rZ h w ! y 2"* d / U9S ' * iS deS,Vab,e to deve, ° P Screenin 9 methods whi <* are rationally based 
Th^P o 1 ,^ ^ " 9 ° f ' ntrace,lu,ar P AP Production, and in particular based on an understanding^, 
the PAP proteo se cleavage pathway including identification of the enzyme(s) responsible Drugs iaSed 

ZSitS^SS TS* S T 56 10 inWbit PAP Pr0dUCtfon US ^ * mSete IS 

MarxTSfcfenS^-^ 

Marx. (1893) Science 259.457-458. An apparent lysosomal APP processing pathway which produces BAP is 
desenbed ,n Estusetal., (1992) Science 255:726-728 and Goldeetal. . (1992) Science 2K 7M t^tETJ! 

^)Nat^J?2sS ,T """^ "* anima ' ° SF ta described in 

in h« £ f 9 3 25-327. Transformat.on of human cell lines with a mutant APP gene associated with familia 

AD has been shown to cause overproduction of pAP. as described in Citron etaL (1992) Nature 360 672 ?674 

and Younk.net al supra. The presence of numerous lysosomal proteases, including cameo^n D In senile 

plaque associated with AD is described in C^tajdoetaL, (1990) Proc Natl Acad Sci USA<3 ^Sm'S£ ! 

(1991) Proc. Natl. Acad. Sci. USA88:109 9 l7?b^eLure 

„ S (1) c 53 " 63 ' , " hlb,tors °^spartic Proteases," in Proteinase Inhibitors, Barren and Salvesen eds El Je- 
S-J^^StTT ^ A ^ Ste '? am ' 1986 ' PP- 179 - 217 = a " d van Noort et aK , (199^ Che^T 

miniSinX^^^^ 

« The present Invention also provides a method of inhibiting pAP production comprislna administering to a 

mammal in need thereof an effective amount of an aspartyl protease inhibitor adm,n ' st <™9 to a 

adm^lrinnT lnVen,ion , a,so P rovldes a me '»°d of inhibiting the deposition of amyloid plaque comprislna 
administering to a mammal .n need thereof an effective amount of an aspartyl protease inhibitor 

The present Invention also provides a method of preventing or treaHng Alzheimer's D sease (AD) conv 

The present mvention also provides a method of preventing or treating PAP-related diseases comrLinn 
administering to a mamma, in need thereof an effective amount* an aspartyl protege InhStor ' ' 

iS a^:z Q zT? a ^ 



R 1 
I 




(I) 



H 



wherein: 

Us 1,2. 3, or 4; 

R 1 is C,-C e alkyl, aryl, cyclohexyl or-S-Ri*. where 
R'* is aryl, or cyclohexyl; 

Wis 



O 0 
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where 

R 1w and R w are independently selected from hydrogen, C r C e alkyi, aryl(d-C 4 )alkyl, heterocycle(C r 
C 4 )alkyi, unsaturated heterocycie(C 1 -C 4 )alkyt. or R 1w and R 2 * are combined with the nitrogen atom to which 
they are attached to form a heterocycle or unsaturated heterocycle with the proviso that the nitrogen atom may 
not be quaternized; 

qisO, 1, 2, 3, or 4; 

R z is hydrogen, halo, C r C 6 alky!, C,-C 6 alkoxy, C r C 6 alkylthio, or amino; 
or Wis 



O 



R 




where 

J Is 1, or 2; 

R 3 * is hydrogen, formyl, carbamoyl, or -(B) c -X-R°, 

where 

Bis-C(0)-,or-S(0) r ; 
k is 0, 1, or 2; 
e Is 0, or 1 ; 

X is -(CHaV, -(CH^-CHCH^-, or -(CH^-NRMCH^-, where 
g IsO, 1, or2; 

m and n are independently 0, 1 , or 2; 
R x is hydrogen, or C,-C 4 aikyl; 

R° is Ct-Ce alkyl, C r C 4 alkoxycarbonyl, fonmyl, C2-C 8 alkanoyl, amino, trifluoromethyi, C r C 4 al- 

kylamlno, 

dKC^C^alkyfamino, aryi, heterocycle, or unsaturated heterocycle; 

each R 2 is independently an amino acid side chain, -CH 2 CH 3 , -CH 2 CH 2 CH 3 , -CH^CH^CHs, -C(CH 3 ) 3 , 
-CHjSOjNHj, -CH 2 CN, -<CH 2 ) r Xi-R2», -(CH 2 ),-C(0)NR^R2c or .(CH 2 ) r S(O) r [1-N(R2<0-tetra2ol-5-yl], where 
r, s and t are independently 0, 1, or 2; 

X I is a bond, divalentfCVC^alkyl, divalent(C 2 -C 4 )alkenyl, divalent(C2-C 4 )alkynyl, -C(0)-0-, -O- 
C(0)-. -C<0)NR2b-, -NR2b-C(0)-, -NR 2 *-, -C(O)-, -O-, or-SfO)*-; 

R 2 * Is C r C e alkyi, aryl, aryHC^C^alkyl, heterocycle, heterocycle(C 1 -C 4 )alkyl, unsaturated het- 
erocycle, or unsaturated heterocycie(C r C 4 )aIkyl; 
R 2 * is hydrogen, or Ci-C 4 alkyl; 

R 2 * is amino, CVC 6 alkoxy, C,-C 6 alkyl, -(CH^-dKCVQOalkylamino, aryl, aryI(C r C 4 )alkyl, het- 
erocycle, heterocycle(C,-C 4 )alkyl, unsaturated heterocycle, or unsaturated heterocycletCi-C^alkyl; 

R 2 * is hydrogen, C r C 6 alkyl, aryl, unsaturated heterocycle, unsaturated heterocycle(C,-C 4 )-al- 
kyf, or arylfCVC^alkyl; 
R is 



R 1 
I 
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" 



A is -CH r or 



O 

so || 



C- ; 



Y is aryl or unsaturated heterocycle; 
Y 1 is heterocycle; 
55 R4w j s hydroxy or amino; 

R 3- is a group having the formula 
1) -C(0)-NR4R4 
2) 



5 
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1) 



R 35 is a group having the structure: 
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P is 4 or 5; 

alkylamlno, W»9(Pr<^^ a 'M. 0,-0. aLxy, am.no. C r C 4 

heterocycle or unsaturated heterocycle 4 alkox y«rbonyl. carbamoyl. ^(C.-COalkylcarbamoyi. aryT 

with the provisos that: 
(1) when R is 



55 
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then 
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15 
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>1w 



20 K 2 3 

R*» is formyi, carbamoyl or -(B) # -X-R<\ where 
eis1;and 
B is -C(O)-; 
2 * (2) when R Is 
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then 

35 wis 
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OH O R 



( " 
40 



R2 ^ 



and 

45 I Is 2; and 

(3) when R is 
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then 

20 Ms 1; and 

R 1 is aryi, cyclohexyf, or-S-Ri\ where 
R 1x is aryl. or cyclohexyf; 
or a pharmaceutical^ acceptable salt thereof 



55 



wherein: R'-6ly-(R»)rThr-OH 

R 7 is C,-C e alkyl. formyl or C r Ce alkanoyl; 
f is 1-6; 

with the ea p C roJLos " am ' n ° "* reS,dU6 ' *"» °' a sta «"° de ^ive : 

(1) there must be at least one statine or a statine derivative- 

(2) measuring pAP production in the test system; and 

(2) tnmurtng PAP production In a body fluid of a lest animal 
t, "ntst^!^ — » *«~ - — ■ « H to 

from AD and PAP- re late7co^d«.ons SUCh 85 39ed hUmanS and humans ***** 



8 
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1 

Asp Ala Glu Phe Arg His Asp Ser Gly Tyr 
11 

Glu Val His His Gin Lys Leu Val Phe Phe 
21 

Ala Glu Asp Val Gly Ser Asn Lys Gly Ala 
21 

He He Gly Leu Met Val Gly Gly Val val 
41 

He Ala Thr [SEQ ID NO:l] 

^J*? XT >amyloid P rocurs <" P~tein" (APP) as used herein refers to a polypeptide that Is encoded by a 
gene of the same name localized in humans on the long arm of chromosome 21 that includes BAP within the 
cartoxyl one-th,rd of its length. APP Is a glycosylated, single-membrane-spanning protein expressed In a Jde 

hu^-lnH a ". rSTTT*? tiSSUSS - EXamP ' eS ° f Sp6Cif ic feotypes of APP *** are known «° in 
humans Include the 695-amlno ac.d polypeptide described by Kanoetal. . (1987) Nature 325:733-736 which 

552?S?#S£r n ?T rAPP - the 751 - amlno «*" PolypepTidf^ibed by PonteetaL. (1988) Na^e 
bv kIII: ,h ( ? M^ UL(1988> NatUre 331:528 - 53 <>; and the 770-amino add polypeptide described 
iSf' ^ Na - Ufe 331:530 - 532 - ^P'" 5 of specific variants of APP include point mutaZs 
which can d.ffer in both position and phenotype. Cf. Hardy. (1992) Nature Genet 1 233-234) 

**J1 tk b6e « 0bsen ; ed tnat intr acellular pAP production results from cleavage of the APP by a cellular pro- 

fhf 6 hl/n^K P h°. k? 6 aPP6arS l ° be a " aSParty ' Pr ° tease ' more Particularly cathepsin D Furthermore, 
rt has been observed that pepstatin. a known cathepsin D inhibitor, having the following sequence: 

Iva-Val-Val-Sta-Ala-Sta-OH 

where Iva is Isovaleric acid and Sta is statine. is homologous with the six carboxy-terminal amino acids of PAP: 

38 39 40 41 42 43 
Gly-Val-Val-Ile-Ala-Thr-OH. [SEQ ID NO: 2) 



SUEll^In" IT - i dS "^P 0 ""* which mimic l "e carboxy-terminus of P AP with inclusion 
of at least one statme or statme derivative, preferably at a location analogous to amino acids 41 or 42 In ad- 

Tn^ Pf !l V" °. inn,bitors are those compounds which have pharmacological properties which 

£22? ^ compound's abi.ity to inhibit cathepsin D or the formation of pAP. Examples of pharmacologic;! 
pmpert.es mdude oral absorption, the ability to cross a cellular membrane or the Wood/brain barrier a SSm 

^IIl^rK 3 ^ c° ndi «°n" as used herein is defined as including AD (includes familial AD). Down's 
Syndrome. HCHWA-D, advanced aging of the brain and the like. 

The terms -conditioned culture medium" and "culture medium" as used herein refer to the aqueous ex- 
tracellular flu.d wh,ch surrounds cells grown In vitro and which contains, among other constituents, proteins 
and peptides secreted by the cells. 

The term "body fluid" as used herein refers to those fluids of a mammalian host which may contain meas- 
ta™ f f k"? ^ f ; a 9 ments - pacifically including blood, CSF. urine, and peritoneal fluid. The 
term blood refers to whole blood, as well as blood plasma and serum. 

The term "cellular characteristic" refers to a constituent which is related to pAP production and is found in 
a conditioned culture medium or in a body fluid. Typical cellular characteristics Include pAP and PAP fragments 
and other like pAP processed intermediates. 

• k "?!, t6 / m " S r 6diSh mutation " refers to a mutati °n ^ human gene encoding APP which results in an 
inherited famihal form of AD. The mutation occurs at Lys^-Met** of the normal APP gene, where a substi- 
tution to Asn 596 -Le U686 occurs. It has been found that human cell lines transfected with this mutation will over- 

9 
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The t«rm -r n produce PAP are known in the art. Cf Hardv sur>n> 

5 n^penty.. hexyTand the like T^ 'f^* SeC - bUty '' ^ pent * 
The term -divalenttfVOalkyr represents a uSL^S T ? J* defmitl ° n the term " C i- C « a W- 
four carbon atoms. Typical dCSntf C TiS !™ 9 T J™ 0 ^ d ' Va,ent aSk * chain hav, »9 from one to 
pylene. butylene and the like. ^ 9 PS mC,Ude meth y ene . ethylene, propylene, 2- methyfpro- 

» Sf, Mm J'*"^ l * eam ' s <* l "°-n«»».l»omoorio<fo. 

ptopylthio, butylthlo and the lite. ^Zm-Z^J^.^T^-T^ 0 ' e,h " lhi °- "°<»™°. *<* 
kylthkf. " n " Ci ^ al Mthio includes within lis definition the term -C,-C, al- 

.amino. isopropy,am«no, butyLiSo, "S^SiS^S^^ ^ met ^— . ethylamlno. propy- 

chalns.UTh^ °! branched dia ' k y'am<no chain having two alky, 

TO* attached lo 8 common am,no 9 ro "P- Typii 
•amino, dW-Lyiamino aS tte ,fke " ' * h * m «W"*». ™thylisopropy.amino. /-butylisopmw' 

a 'M — having from one to five carbon 

carbon aZsaticn^ 

Include N-methylcarbamoyl, N-ethylcarbamov? r! T *l TyPiCa ' N -< c i-C 4 )alkylcarbamoyl groups 

N-f-butylcarbamoy. and the Ufa , ' ' M * ro W ,c »*W»*«. N-isopropylcarbamoyi. N-buty.ca*amoyT 

one to three heteroatoms selected from the orZ ln« c f * °° nSiStS ° f carbon atoms and from 
nitrogen and sulfur heteroatoms may opt onJ™be ox XTlT 9 ? ' T * ^ and WhBre,n the 
quaternized. The heterocyclic ring may be attached at ^12' f . ^ heteroatom ■«* optionally be 
structure. The heterocycle Is unsubstLted ,S he * e :° atom ^ carb °" atom which affords a stable 
f^a, o. hydroxy, trifluorometh,. cKSSSSS lar^ ^SS~3^ 

™^ - ^d ^ to 7 . membered 

consists of carbon atoms and from one o three hS^aZ^f ° f d ° Ub ' e bon * and which 

oxygen orsulf ur. and wherein the n^Z^SS^^T T °? 9K>UP of nitro 9 a ". 

heteroatom may optionally be quartered Fn!^£EZfiT T™*"* ° xidized ' and the nit ™9en 
torn or carbon atom which affords a ^2!^^iT^u ™ 9 56 a " ached at an * heter ° a - 
tuted with 1. 2 or 3 substituents •nd.S^n^f^t^l*""^ * unsubstitute * « "brt- 
C 4 alkoxy. carboxy. C,-C, a.koxycarbonyl. ^To^Zo ^ tnf,UOrameth * CrC a.kyf. C,- 

P^yl^ indude pi P^ azepin* 

azmy,. pyrlmidiny,. pXiny. ot imidazolidinyi. P yn dy , P p £ 

hdinyl. isothiazolyl. guinuchdinyi. isothiazolidin^Xy! thia2 ° ,y '' th '' a2 °- 
benzopyranyl, benzothiazolyl. f ury |, tetrahvdrofurvi t^h h W ' ' s ° qu L ,no,m y'- benzlm.dazolyl. thiadiazolyl. 
thiamorphohnylsulfoxide. *Lno&SZ$Z^^ b * n2 ° th ™*- thiamorpholinyl. 

nolinyl. 3-methylimidazolyl. 3-methoxypyridy^ U ch ^^T^' tetrah y dr ^^ Mrahydrlsoqui. 
ch.oroquinoxa.inyl.a-ethytpyridy^.e-meE^ 4-am,nothiazo.yl. 8-methy.quino.inyl. 6- 

moqulnolinyi, 4.8-dimethy.naphthyl. T^SS^St^^S^^ 4^*°«*n*n*. 6.8-dibro- 
toxycarbony|.1. 2l 3.4-isoquinolin-7 yl and 3,;; 2 ' 3 - 4 - tetrah ydro.so Q u ( nohnyl 1 N-methylquinolin-2-yl. 2-f-bu- 

The term "aryr represents a pheny. or naphthy, ring which is unsubstituted or substituted with 1. 2 or 3 
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substituents independently selected from halo, hydroxy, trifluoromethyl. C,-C 4 alkyl. Cl -C 4 alkoxy carboxy 
C r C 4 alkoxycarbonyl. carbamoyl, amino or morpholinoCC-C^-afkoxy. Typical ar/« UD . inJ^A m-S" 
phenyl. 3-ethyinaphthyl. 2,5-d.methy.phenyl. 8-ch.oronUthyl. ^U^^l^t^^Z 

The term "amino acid side chain" represents the distinctive atom or group bonded to an r, mrhon »»«m 

found rn tniT nde f TV 9rOUP ^ ™ ^ ^ ThaSa 

found on the twenty naturally occurring amino acids. 

The term "amino acid residue" includes within its definition the naturally occurring amino acids and the 

ZZEZZiTTF i TT. and VarianlS ,here ° f - TyPiCa ' P° Siiional isomers and indSe SarS 
«°^!ak ? V ^ am,noadJ P ic acid ( bAad >- Alanine (bAla). 2-aminobutyric acid (Abu) 4-aminobutvric 
acid 4Abu) 6-arninocaproic acid (Acp). 2-aminoheptanoic acid (Ahe). 2-aminoisobutyic mMu£7Z££? 
sobutync acd (bA.b). 2-aminoplmelic acid (Apm). 2,4-diamlnobutyric acid (Dbu) desmoshe fDesl 2 ? d£ 
minoplmelic acid (Dpm). 2.3-diaminopropionlc acid (Dpr) N-ethylqlycine ( EtGM M .T^J , 2?a" T 
hydroxy.ys«ne(Hyl).a..ohydroxy,y^ 

Ode), a lo-lsoleuc ne alle). N-methylglyclne (MeGly). N-methyiisoleucine (MelleTN-methylSe SSJT? 
vahneiNva^jorJ^ (Nle), ornithine (Orn). cyanoalanine (CA). y-carboxyalutamate O ^^toh^in- 
^g^ Maph^alanlne (bNA), S-galactosy, U«ne. 332STE£^^ 
^me^suRateand the hke. These amino acid residues maybe in eitherthe D or L configuration Unless o her- 
wise specified, a reference to an amino acid will refer to the L configuration 

link™ TnZ " t pr0,ease : as " sed nerein refers to * Proteolytic enzyme which weakens or breaks the peptide 
1227 ,n «/ta.n Protem substrates. The term "lysosomal protease" refers to those proteases which are Sar! 
actenstically found within the cellular lysosome. The term "aspartyl protease" is used hlTntTI^ 
of proteoiytic enzymes of the pepsin family that usua.iy funln unTacTdi c^^^^ZS, 
aspartyl proteases is frequently limited to particular locations in the body, such as the stomach Sd^e5!lar 

epsin D is an aspartyl protease which functions in the cellular lysosomes. The nature and f^ncHo* erf 

APP into pAP Likewise aspartyl protease inhibitors Inhibit the function of an aspartyl protease which i, .n„ni»~i 
VJH ? a a believed that the cellular proteases which are primarily responsible for BAP oroduetion are 

The term "statine derivative" refers to a compound of the formula 




4 V am?n l f a J d h R Hr are above for for ™ ,a '■ Stali "* (Sta) is represented where i is 1 and R< is Isopropyl 

P^Z tS^^TK? aC "' d reSidU6 (AHPPA) iS re P^"ted where i is 1 and Ri is phenyl 

While all combinations of variables disclosed above for compounds of formula I and formula II omuM» 
r S uc S h h u a se n9 ^ abiHty 10 ' nhibit 8SPa ^ ProteaS6S - SUCh 88 ~ ^tt'CS 
Regarding the compounds of formula I. preferred compounds are those compounds wherein: 
R 1 is -CH(CH 3 ) 2 . or phenyl; 



11 
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Wis 



O 

H II 



/ H II \ 

R 2 ^ 



to where 



15 



20 



25 



R3w is hydrogen or -B-X-R*. where 
Bis-C(0)-,or-S(0)2-; 
X is -(CH*),-, or -(CH^-CHCH^-, where 
9 Is 0; 

m and n are independently 0, 1, or 2; 

R° is d-Ce alkyl, aryl, or unsaturated heterocycle- 

R2 iS R-r^ aC ' d Cha ' n ' " CH2CH3, - CH2CH ' CH * -CH 2 CN. or-CH r R 2 », where 

R is 




30 



35 




*o or 



45 



50 where: 

R4w is amino; 
Y is phenyl; and 
R3« is -C(0)NH(f-butyl); 
with the proviso that when R is 

55 




OH 



12 
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then] is 2; 

or a pharmaceutical^ acceptable salt thereof. 
10 ^ Of these preferred compounds of formula I, especially preferred compounds are those compounds where. 

B is -C(O)-; 
m is 1; 

R° is methyl, phenyl, pyridyl, or qulnolinyl; 
15 R2 i 8 -CH(CH 3 ) 2 , -CH 2 CH 2 CH 3 . or -CH 2 -R2» where 

R 2 " is naphthyl; and 

RIs 



20 



25 



or 

30 





35 

OH 

where 

40 R 4w is amino; 

or a pharmaceuticafly acceptable salt thereof. 

The most preferred compounds of formula I are: 

CH 3 C(0)-bNAA/al-Sta-Leu-bNA-NH 2 ; 
CH 3 C(0)-NA-Nva-Sta-Nva-NA-NH 2 ; 
CH 3 C(0)-NA-Nva-AHPPA-Nva-NA-NH 2 ; 
CH 3 C(0)-NA-Val-Sta-Abu.NA-NH 2 ; 

ana 

NA-Val-AHPPA-Leu-NA-NH 2 ; 
or a pharmaceutically acceptable salt thereof. 



45 



50 



55 



As noted above, preferred cathepsin D inhibitors include those compounds which mimic the carboxv tor 
minus of PAP with inclusion of at least one statins or statine derivative, preferably aTaToTaUon aSus to 

or a pharmaceutically acceptable salt thereof. 

Of these preferred compounds of formula II. more preferred are those compounds of the formula 
wherein: R 7 -G.y-(RB) r (R«)-(R«)"-Th,OH 
fis1or2; 



13 
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each Re Is independently an amino acid residue; 
(R 8 )' is lie, statine or a statine derivative; 
(R 8 )" is Ala, statine or a statine derivative- 

5 21 ih«^f r h8 |! 8t ,6aSt ° f <R8y and (R ^' mUSl be statine or * Privative; 
5 or a pharmaceuticalJy acceptable salt thereof. 

Of these more preferred compounds of formula II, the most preferred compounds of formula II are- 

CH 3 C(0)-Gly.Va|.Val-Sta.AJa.Thr.OH; 

and 

w „ . Gly-Val-Val-Sta-Ala-Thr-OH; 
10 or a pharmaceutical^ acceptable salt thereof 

iTs! "teTl S n . M>n "^ n9 """ miaure ™<** '**««" P~«» to provide solU iwElTta 

less? D ecSdT a d n S a °rI'T U,a '• ? thSir r CUrSOrS ' may be prepared usi "9 Procedures known In the art Un- 



R 1 



I 

(CH 2 )i 



(I) 



N 

H 



wherein: 
Wis 



14 



EP 0 652 009 A1 





40 



45 



50 



55 




wherein: 

J is halide, methanesulfonate, benzenesulfonate, p-to!uenesulfonate ( acetate or trifluoroacetate* and 

W> R*» R2 t j f | and R 1 are as defined above. 
Reaction I, above, may be carried out by coupling a compound of formula la with a compound of formula 
W-OH. In the presence of a coupling agent and in the presence or absence of a promoting agent, preferably 
In the presence of a promoting agent The carboxylic acid reactant is generally employed in an amount ranging 
from about equimolar proportions to about a three molar (3M) excess relative to the oxlrane reactant preferably 
In about a 2M excess. The coupling reagent is generally employed in an amount ranging from about equimolar 

15 
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proportions to a slight excess relative to the carboxylic acid reactant. Typical solvents suitable for use in this 
process include dimethylformamide (DMF) or tetrahydrofuran (THF) or a DMF/THF mixture. The reaction is 
generally substantially complete after about 1 to 72 hours when conducted at a temperature in the range of 
from about -15°C to the reflux temperature of the reaction mixture. The reaction Is preferably conducted at a 

5 temperature in the range of from about 0°C to about 30°C for about 24 to 48 hours. A preferred promoting agent 
is hydroxybenzotriazole hydrate (HOBT H 2 0). Typical examples of coupling reagents include the carbodii- 
mides such as N,N -diethyl carbodiimide, dicyclohexylcarbodiimide (DCC); the imidazoles such as carbonyt- 
diimidazole; as well as reagents such as 1-hydroxybenzotriazoie mesylate, N-ethoxycarbonyi-2-ethoxy-1,2- 
dihydroquinoline (EEDQ), benzotriazol-1-yloxytris(dimethylamino)phosphonium hexafiuorophosphate (BOP), 

10 o-benzotriaza-1-yl-N,N,N\N-tetramethyluranium hexafiuorophosphate (HBTU) and benzotriazol-1-yl-oxytrl- 
pyrrolidinophosphonium hexafiuorophosphate (Py BOP). A preferred coupling agent is BOP. Reaction 1 is ex- 
emplified in Example 1, below. 

Once the reaction is complete, the product may be isolated by procedures known in the art, for example, 
filtration, or the reaction solvent may be removed by extraction, evaporation or decantation. The product may 

15 be further purified, if desired, by common techniques such as crystallization or chromatography over solid sup- 
ports such as silica gel or alumina. 

The compounds of formula la used in Reaction I, above, may be prepared by the following Reaction 
Scheme IA: 

20 



25 



30 



35 



40 
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Reaction Srhf>™*> ; 




1. R I -(CH 2 ) i . i 




R 1 

2. two equiv. 
CH,S0 2 C1 




3. LiN-j 
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5. one equiv. 
CH 3 S0 2 C1 



R 1 




6. Base- 
Catalyzed 
Cyclization 



55 
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7. Reduction 




(I) 



action 'f. ab ° V !: ' S accom P ,ished b y ^y*"9 out reactions 1-7 In sequential order Once a re- 

ZLr ST, nud ~P hrt * r «ag«nt is magnesium bromide. Better results may be obtained by catalyst wtth 

oCrr;,\rro;a,nS 

re.*™ is preferably conducted at , texture ,„ the , a „, e of ((om ab(MJl . 5 „ 0 to aboul 5 .££ ^ 

In reaction IA.2, the reaction Is carried out by comblnlnp the compound prepared in reaction IA 1 »»h ™_ 

2££E£Z2££Z fl^ 688 - A baSe * f ° r examp ' e 2 ' 6 - ,utidine or a Walkylamine such aT^Tr 
ansopropylethylamlne and the like, may optionally, be added to promote the reaction Praters k-JT- , 

Z U M 5 m " S * Tt^ CH2C ' 2 ° r Chl0r ° f0rni (CHC,3) - The reaction ,s ^erally substanuaJy cTmpieteXr 
J^olltZ offh . h<HJrS , Wh6n C ° ndUCted at 3 tem P erat "° ^ ^e range of from about 0 "to the ref£ 
aZT^to^^^ 

In reachon IA.3, the reaction is carried out by combining the compound, prepared in reaction IA2 with 

azlde Z rf eS ', ° r eXamP ' e ' ithiUm a2ide ° r f r ° m 0r 9 anic sa,ts su <* as tetramethytguan Idintm 
a elLj of ?h 1 ^'"orally employed in an amount ranging from about equlmdar proportion >TZut 

J£ of?h f ^"i Preferab,y in ab ° Ul 3 * M excess - An im P roved may be obtained by the ao- 

tTsl* T Such as /f'^idine. Typical solvents suitable for use in this process include any organic ev- 
iction*,, hexame t h yP hos Pnoric trlamide (HMPA). DMF or N.N'-dimethylpropyleneurea (DMP^n ThJnL 
acfon is generally substantially complete after about 1 to 24 hours when conducted at a tXeraiure in tht 
rangeoffromaboutOX tothe reflux temperature of the reaction mixture. Thereact^nfsp 

19 
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•troag acid to an alcoholic .««n. ,h * """•< P'apa-ad to reaction IA.3. with a 
in this reaction include hydrahalic acids ™ ^X^^TcT, TTl ^ 8dds suitab,e 
(HjSO,) and the like. Preferred acids are the hvdSJ ! „ ( 0 ° r h y drobr °ni.c acid (HBr), sulfuric acid 
in a large excess, for examp,e in an amount SSS^STS^ ^ ^ h 9ene ' al * e ^ 
aad reactant. The reaction is generally substamillvlmn.i l r 6XCeSS to about a 20 M excess of the 

compound prepared in reaction .A.4 is generSremXed 7™*™°?°" W " h the exce » tion <"* 
<>™n 9 ^ 

ton is obtained from ammonium or alkali metal a"koxWefa^ ? "T^** SO,vent The a ««*' d « 
are sodium methoxlde (NaOMe) and potassfum m hoxSe fKOM^T f'^ 6 '° ns for this rea <*°n 

process include any organic solvent such as MeOH or THF T B I'J— S °' VentS SUitaWe for use 
after about 1 to 12 hours when conducted at a teZlZtu^ nth l *™ \* 9eneral,y s «°stantially complete 
preferably „ 

- ™ding amine Is preferably carried 

gas (H^ in the presence of acetic add (HOAcTind J S * Wl * d m reaction IA e wit " "ydrogen 
suitableforuse in this reaction IncwJl^nfilSfS^^ (Pd/C) " so » v ^ 

erally substantially complete after about I to^ Tout w£n S w ? 3Cetate (Et0Ac) - The react '°n is gen- 
about 0»C to about 40-C. The reaction is Preferablv rln f ct \ nducled at a temperature in the range of f rom 
20*C to about 30-C for about 2 to 5 hours * 3t 3 tem ^ture in the range of fL ab™ 

substantially complete after about 1 to l?houre lh!n ^ C ° nta,n,n 9 10% H *°- The reaction is generally 
0-C to about 40°C. The reaction is Prefect ^ 3 the range of from a2 

30»C for about 0.5 to 2 hours. * COnducted at a temperature in the range of from about20°C to 

The 



The compounds of formula I wherein 
Wis 



Ris 




20 



and 
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R'. I and J are as defined above, may be prepared by the following Reaction II. 

Reaction u 



10 



H 3 N 




15 



J- OH (CH 2 ): 

da') R 



2 (w— OH ) 



20 



I 



25 



> 3w* 



30 



35 



40 



45 



50 



55 



OH ' t X C * 



(CH 2 )i 
wherein: 

abovetoa^acrdiccc^K 

The compounds of the formula la' V 6d 88 b ye rod "<*s of the epoxide reactions. 



R 1 
I 

(CH 2 )i 



OH 



H 3 N 
J- 




J- 

+ 

.NH, 



OH 



(la') 



(CH 2 )i 



ntssu L^rr *cs -» — ~ * »-». w 

The compoun* of the exemplified In Preparation 12. betow. 

W is 
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10 



15 



20 



H u 

R 2 J 



2 OH 

R 2 



25 



30 



35 



40 



45 



50 



55 



chlon,, te<) hydrocarbons. p*tartly Ew> , ch^ or C h a ** ' eac "° n ""*'*> «"« «d 

"MEIT "** 18 - ""^ *2 JwSafi SSK? •* ■ com ' >ou " <, 

First, the carboxy-protected amino acid raa^fJnt . ure ' s exe ™plified in Preparation 2. below 
The carboxy-protected amino triphos ^« a mutual Jrt solvent 

proportions to about a 2M excess, preferably in abou a S i T ™ ging from abou < «MiS£ 

ample a trialkylamlnesuch as Et 3 N wdHsop^vleuSll^ ? ' VS l ° the tri P hos 9ene. A base, for ex- 

suitable for use in this reaction I^SSSSSSST' . ^ '° Pr ° m0te the reaction - TVp-o-I solvents 
tially complete after about 6 to 24 tews when S^fST ? UCh 38 t0 ' Uene - ^ reac «™ '« general s °bsten 
the reflux temperature of the rea^m^^^ ■» *• range of from 

range of from about 80-C to the refiux 5 TST 31 3 temperalure <"* 

Next, the resultant compoundls combined withacomooS to 12 

Better results may be obtained by catalysis w rco DD e^ 

te genera,* employed In an amount raZl^lr^Teo^^ ° V> ° rCuCL The «sultant compound' 
to the compound of the formula R*»- H . %KKJE£ 2^ PWP °^ * 3b ° Ut 8 1 ^ excess re ' a «"« 
solvent such as DMF or CH 3 CN. The .JES, t^ 6 f ° r use,n this reaction include any oroanlc 
hours when conducted at a temperatu? EjL ^SJS? SUb ^ antia,| y com P'ete after about 1 5 mLes to 3 
ferably conducted at a temperature of ^ %^£Z££i™ * ^ 40 ' C - Tha reaction" ^ 

The carboxy group on the resultant compound mav Z hTJ t J 3b ° Ut 15 minutes to 2 hours, 
example by hydrolysis of the ester to V^SS^^SS^S^ T**™ knOWn h »• a * *» 
of the ester may be accomplished by simolv comhinT™ »h- ,7 ° f the formula W -°H- The hydrolysis 
Solvent Typical solvents SU JbffuSTn hi iV^Ztlr^ 3 ^ acid in a 25 

-.Vconductedatatemperetureinthereng^^^^^ 

com 22SS3^^ -alytic hydrcgenation. preferably by 

MeOH or EtOH. The reaction is generaO Z^ZZXe^^ 3,C ° h ° Kc S0,vent ' su <* - 
a temperature in the range of from aboui 0»C teZ^SS^T T!t ' '° 4 h ° UfS When condu *° d at 
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of the formula R3W-H, substantially In accordance with the procedure detailed above 

Specifically, the carboxy- protected amino acid reactant is first reacted with 1 v r-arhonuMii-w . 

conducted at a temperature m the range of from about 20Z £o ^C ^^^lVl^T^ 



the methods described above 

The compounds of formula I where R is 



^0. VVT) - Y) 3 

and 

W. Ri and i are as defined above, may be prepared by the following Reaction III. 

React- ir> n JTT 



OH 



R 1 R 1 
I I 

(CH 2 )i (CH 2 )i 

I (coupling) I 

A. — — - V A 



W— OH 



H 2 N R N 

H 

(lb) 



(I) 



where R. W, Ri, i, R3., R 3b At Y and Y , are as defined aboye 

HI is exemplified in Example 6 HOBT HjO. A preferred coupling reagent is DCC. Reaction 

w^sr si'^rzr ^^rs a ~ i of the ,ormu,a ,b 

gmup; and R* is as defined above This ^^i t^^^V?^ , ^ n * ' S amln °-P rot «ct'"9 
reaction of Reaction I above ,f1lsreact,on ^ accomplished substantially in accordance with the coupling 

The compounds of the formula lb where R is 
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10 



15 



may be prepared according to the procedures shown below in Reaction Scheme I II A. 

Reaction schema TTjft 



20 



25 



30 



1. acid act 



lvation 



2. amide formation 



3 . strong base 



4. R fc 



H j? 

^VV CH3 



OCH 3 



(Weinreb amide) 




35 



40 



50 



55 



5 . reduction 



6* deprotection 



45 where: 



H 2 N 




R b is an amino-protecting group; and 
R 1 , R 3 * and Y are as defined above. 
Reaction Scheme IIIA, is accomplished by carrying out reactions 1-6 in sequential order Once a marti™ 
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H-NR4R4, 




15 



H— N 



25 



30 



35 



40 



45 



50 



55 




temperature of from about -20-C to about 25»C ^SSSSSSS^ T**" '* S ,yPiCa " y Carried out at a 
hydrocarbons, preferably Et 2 O f CHCI 3 or C^^SS^^E^T^ 8thers and chlorinated 

acid scavenger such as a tertiary amine, preferably eTn °" ' S C "* d ° Ut h the pf6Sence of an 

am,de to afford a ketone. Reaction 0IA.3 Is carried ouUn an llr ?** ReaCti ° n " ,A 4 with 8 W *"«* 
78-C to about 0-C. Typical bases used in ReTcT ^SEEK*" 1 ** 8 tem <> arat <™ °' from about - 
preferably C,-C 4 alkyl lithium bases and lithium S(c! * JESS?? 1 " "S" b8Ses and a, M bases, 
action 3 are ^methyl^C,^^ 3orobi, iz i„ 9 agents for Re _ 

earned out in an aprotic solvent at a temperature ^ Rea <*on IIIA.4 Is 

fens II1A.3 and IIIA.4 include ethers, preferably THMn Reaction nil J^T "T* S °' VentS for Reac - 

amount ranging from about equimola proportion to abouta 3M m,?"' 0 " * 9e " era " y emp,t V 8d in a " 

excess of the anion relative to the Weinreb anSae reactant an,0n ' Preferab,y ,n about a 2 M 

a ^--c^ to the corresponding alcohoi using 

to about 25-C. Typical reducing agents forThfe reacl S ' 31 3 tem P erat "'« °' from about -25-C 

sobutyialumlnum hydride, and solium £[ 2 me E^S^'T^''*- ' ith,Um boro ^e. dii- 
sod.um borohydride. Typical protic solvents mSTSSSS^ ^ * Preferred reduc,n 9 a 9 a * * 
is a standard amino deprotection reaction using , ££££ Z tm ^ My Et ° H ' Reaction » ,A - 6 

spond.ng amine of formula .b. which is then £!EXZ!^F2£ 5T ? ^ "* to aff0rd the COrr *- 
purif.cation. but it is preferably purified first ' The amine ba rea cted without 

The compounds of the formula lb where R is 




may be prepared according to the procedures shown be.ow In Reaction Scheme IIIB. 
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Reaction Scheme TTTfi 




where R b , R 1 , Y and R 3 ** are as defined above. 

Reaction Scheme IIIB, above, is accomplished by carrying out reactions 1-7 in sequential order. Once a 
reaction is complete, the intermediate compound may be isolated and/or purified by procedures known In the 
art as described above. 

In Reaction IIIB. 1, a suitably substituted aryl or unsaturated heterocycle amine is protected, under standard 
conditions used with amino-protecting groups known in the art Reactions IIIB.2-5 are carried out substantially 
as described above in Reaction Scheme IIIA.3-6, with the exception that in Reaction Scheme IIIB, an additional 
deprotection reaction, Reaction IIIB.5, is necessary to remove the amino-protecting group introduced in Re- 
action IIIB.1. This Is a standard amino deprotection reaction using procedures known in the art. For example, 
the f-Boc group illustrated in Reaction Scheme 1IIB.1 may be removed using a strong acid preferably 
CF 3 C0 2 H. 
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In Reaction IIIB.6. the illustrated intermediate Is acylated with a suitable acyf halide, isocyanate or chlor- 
oformate, preferably In the presence of an acid scavenger such as a tertiary amine, preferably Et 3 N The re- 
action is carried out at a temperature of from about -20°C to about 25*C. Typical solvents for this reaction in- 
elude ethers and chlorinated hydrocarbons, preferably Et 2 0, CHCI 3 or CH 2 CI 2 . 

Reaction IHB.7 is a standard amino deprotection reaction using procedures known in the art to afford the 
corresponding amine of formula lb which is then used in Reaction III, above. This amine may be reacted without 
purification, but it is preferably purified first 

The compounds of formula lb where R is 




may be prepared according to the procedures shown below in Reaction Scheme INC. 



Reaction Schpmp tttt 



h /C 0H 

R — N J| 



H O 



1. acid activat 



xon 



2. a-diazo carbonyl 
formation 




3. H-G 



4 . reduction 




5, strong base 



H 
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R 3 ^ 



(heat) 



7. deprotection 




where R', R* Rb and Y i are as defined above; and G is halo. 

Reaction Scheme IIIC, above, is accomplished by carrying out reactions 1-7 in seouential Q rd«r fw. 
react™ Is complete, the intermediate compound may be isolated m,£^^«S^S^2^ 

havlnXstr!!^ 

a .ajlr^JlIf 2 aCCOm P" shed in two ste P*- First, a solution of sodium hydroxide (NaOH) covered with 

th» ^^^"'k ' 3 ' t i e J X : di . aZ ° Carb ° nyI com P° und P^ared in Reaction IIIC.2 is reacted with an acid of 

« ^ u . 0> 8n aPrOUC S0 ' Vent SUCh as Et *° to form an -hate carbonyl compound A 
preferred acid reactant » HCI which provides the corresponding a-chloro carbonyl compound W^rtion' it 
typically carried out at a temperature from about -30»C to about 0°C The acid «S^t«2iSEl 
the form of an anhydrous gas in small increments until the reaction is subs^f,^ 
be monitored by thin layer chromatography (TLC). complete, l he reaction can 

rfa J^H^r!" 0 ' 4 ' ! he 1 f arbon y' moiet y on the compound prepared in Reaction IIIC.3 is reduced using stan- 
dard conditions known .n the art to form the corresponding a-chloro hydroxy compound. For example 2 im- 
pound prepared ,n Reaction IIIC.3 may be combined with a reducing agent in fixture o ^soWenTs TvS^ 
dnde C Z a ^ ntS nwf b ° roh ^ ide - »*■" borohydride. zLLohydrldTd ^ 

dnde and sodium b.s(2-methoxyethoxy)aluminum hydride. A preferred reducing agent is sodium boTohvd^de 
Tv P ,ca. solvent m,xtures inciude a protic and aprotic mixture such as THF/H 2 0. ?he Lctior * 
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out at a temperature from about -10°C to about 10'C, preferably about O'C. 

In Reaction IIIC.5. the a-chloro hydroxy compound prepared in Reaction IIIC.4 Is treated with a strong base 
to form the corresponding epoxide under standard conditions known in the art. For example, the a-chloro hy- 
droxy compound may be reacted with a KOH/EtOH mixture In an alcoholic solvent such as EtOH The reaction 
is ypically cairled out at a temperature from about 0°C to about the reflux temperature of the solvent Prefer- 
ably the reaction Is carried out at room temperature. 

formula* 830 *' 0 " " IC ' 6 ' eP ° Xlde Prepared ,n Reaction ,,IC - 5 is reac 'ed with a heterocyclic reactant of the 



la' 



IZJl 10 ^ 6 "!, 8 * P - e u atUre ° f from abOUt 7 °° C to 1 00 ° C - Typical solvents for this ^«ion Include the 
alcohols, preferably EtOH. The reaction is preferably carried out at a temperature of about 80»C 

»« JL! 8 .* 0 " " IC ' 7 8 J * tandard am,no °eprotection reaction using procedures and methods known In the art 

i^JSLT"^ « 9 T " e ° f formula ' b ' Which is then used in Reaction »'■ above - ™a amine may be 
reacted without punfication, but it is preferably purified first. 

The Weinreb amide used as a reactant in Reaction IIIA.4 and IIIB.3 is prepared by reacting an aminc-Dro- 

w th N- a thoxy-N.meth y .-am l ne in the presence of a promoting agent, an ac.3 SlSJS 

and a coupling agent. The reaction Is carried out in an aprotic solvent or mixture of solvents at a temperature 

of from about -25«C to 25'C. A preferred promoting agent for this reaction is HOBT^O. Preferred acid seal 

eZ^hS h It*, *Y aml ™T P ? f6rably EtsN ° r N - ma '"ylmorpholine (NMM). A preferred coupling re- 
agent Is ethyl d.methylaminopropylcarbodnmide hydrochloride. The Weinreb amide afforded by this reaction 
Is preferably isolated prior to its use in Reactions IIIA.4 and NIB 3 

The compounds of formula lb. where R' is -S-Ri*. where Ri* is aryl or cyclohexyl. are prepared using a 
Weinreb amide having the following structure: °F<«ea using a 




Ih! .T I , 1 B 3 ' ThiS Weinreb amide is prepared b * first reacti "9 amino-protected serine with 
X2S' ne T ^"^.^xylate (DEAD) in an aproHc solvent at a temperature of from aZt 
-80 CtoO C to form the corresponding B-lactone. The reaction is typically carried out in an ether, such as THF 
the s^T about -80»C to -50-C. Next, the lactone ring Is opened to provide a compound having 




by reacting the lactone with an appropriately substituted thioanion having the structure. -S-Ri where R' is as 
defined above for formula I. The thioanion compound is preferably formed by reacting the corresponding thiol 
w.th a strong base, such as sodium hydride or potassium hydride. This reaction is typically carried out in an 
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aprotic solvent at a temperature from about 0°C to about 40°C anrf nnrW »n i*** 

gen. Typical solventsforthis reaction Indudeethe^p thIh a * mosphere ' such « ntoo- 

The compounds of formula lb where R is 




A is 



O 
II 

-C-; 



and 

R 3 - and Y 1 are as defined above; 



The heterocyclic reactants. used in Reaction mcTe above. oTthe formula 




SEES 

8oqulnoKne-3.N^butyicarboxamide was prepared using (2S? 2 3 ,! SSm^ ^^ h ^ 
acid by the following procedure: 9 ( } 1 ' 2 ' 3 ' 4 - tetrah y dr °- 3 -«soquino!inecarboxylic 



1) amfno-protection (/-Boc), 

2) acid actrvation/reaction with f-butylamlne; 

3) catalytic hydrogen ation; 

4) amino-deprotection. 



H 0 



may be prepared as described above in Reaction Scheme IA, above 
The compounds of the formula W-OH, where W Is 
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r^-h' 

R 2w 




V 



10 



may be prepared according to the procedures shown below in Reaction Scheme IV. 



Reaction Scheme TV 



15 



20 



HOOC E* 
<R 2 ), 



1 . carbonyldi imidazole 



R;W-NH 
I 

R 2 w 




(R z ), 



25 



30 




2 . bis (triphenylphosphine) - 
palladium (II) chloride 



(R*)< 



CO (gas) 



Base 
alcohol 



(R 2 ), 



35 



40 



45 



SO 



55 



R ~ N 



where: 




.COjCHt 



tR*)., 



3. hydrolysis 




CO-.H 



(RM. 



q, R x . Ri" and R*» are as defined above; and 
E* is iodo or C,-C 4 alkoxycarbonyl. 

ani TZlK fe i0 t°' F i eaCti ° n SCheme ,V * abcve ' is ac c^P"shed by carrying out Reactions 1-3 in seouential 

known? ZZtTetTI^' th *J ntemed,ale C ° mpOUnd ™' be "-Id and/or puXd ^ pZCs 
Known In the art as descnbed above. Reaction IV is exemplified in Preparation 10. 



rrJ™!' «f ,S 4 alkox y carbon y ( ' the intermediate compound prepared in Reaction IV 1 is 
cording to the procedure detailed in Ration iv/<* ^~m... n . ^~ ol,un ,V1 ls 



reacted ac- 



Re^innT^? d ?!!| ed ^ ReaCt '° n IV3 direCt,y: Reaction ^ is »»» necessary. 
Keaction IV. 1 is a standard coupling reaction which is carried out substantially in accordance with th« 



<R Z ),, 
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canned out ata temperature from about-30-C to about 25°C ThI*LZ rl , ? referaWy Tne reacti °" is 
molar proportions relative to the carbolic acid reac Lnt ' S 9enera " y em P'°y e <l equi- 

excess ofl coupling reagent ' " thB PreSe " Ce ° f an equimolar < uantity to a a «9ht 

of thetodo "bs^^ P t rePar f " ReaCti ° n ™- reSU,ti "9 tha ra -> la — 

O O 

R2w ^ (R2)q 

Typical solvents include a mixture of an ether and H 2 0. preferably a THF/H n miw. ™ tk 
out at a temperature from about 0»C to about 3S«c Th« h J e " The react,on ls carried 

equ.mo.ar proportions to about a 2M excess refative to the Z reaZfo^f ?S * ^ *** emp,0yed h 
It will be understood by personam the art thatTn oerfo™^ * ^ Preferably ,n about a 1M excess. 

and -TLC , respect,ve.y. In addit.on. the absorption maxima listed for the ,R spectra are onlyThole of inferesi 
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and not all of the maxima observed. 

In conjunction with the NMR spectra, the following abbreviations are used: "s" is singlet "d" is doublet 
-dd" is doublet of doublets, V is triplet, -q- Is quartet, "m" is multiplet. "dm" is a doublet of multisets and -br.s-' 
br.d . br.r. and br.m" are broad singlet, doublet, triplet, and multiplet respectively. "J" indicates the coupling 
constant in Hertz (Hz). Unless otherwise noted. NMR data refers to the free base of the subject compound 

NMR spectra were obtained on a Bruker Corp. 270 MHz instrument or on a General Electric QE-300 300 
MHz Instrument The chemical shifts are expressed in delta (S) values (parts per million downfield from tet- 
ramethyl-silane). MS(FD) spectra were taken on a Varian-MAT 731 Spectrometer using carbon dendrite emit- 

Sc/cf^f ™T ° blained 00 8 CEC 21 ' 110 instrume n« "°m Consolidated Electrodynamics Corporation 
MS(FAB) spectra were obtained on a VG ZAB-3 Spectrometer. IR spectra were obtained on a Perkin-Elmer 
281 instrument UV spectra were obtained on a Cary 118 instrument. TLC was earned out on E. Merck silica 
gel plates. Melting points (m.p.) are uncorrected. 

Preparation 1 

A. 2.2-Dlmethyl-4(R), S(R)-bis(1(R)-hydroxy-2-phenylethyl)-1,3-dioxo1ane 

,J) ™!° n ? f 14 6 mL (43 8 mmol) of Phenylmagnesium bromide in 24.6 mL of Et 2 0 was added to a 
cold (-40 C) solution of 0.278 g (1.46 mmol) of Cul in 2 mL of dimethylsulfide and 22 mL of THF under 

nitrogen(N2). Afterallowlngthissolutiontostirfor5-10minutes.asolutionof2.72g(14 6mmol)of1 25 6- 
dianhydro-3 4-o-isopropylidene-D-mannitol in 12 mL of THF was added. The reaction mixture was then 

de (NFUCI) solution was slowly added. The resulting solution was vigorously stirred for 5 minutes and then 
transferred to a separatory funnel containing a 2:1 mixture of Et 2 0 and H 2 0. The resulting layers were 
separated and the organic layer was reduced to dryness under reduced pressure. The resultant material 
was then punfied using column chromatography (eluent of 2.5% acetone in CHjCy. The fractions con- 
taining the desired product were combined and reduced to dryness under reduced pressure to provide 4 07 
g of an oil. 

'" NM ( R 8 735 < m ' 10 >; 3 ™ (™. 4): 3.15 (dd. 2); 2.90 (d. 2); 2.70 (m. 2); 1.45 (s. 6). 

Ma: m/e 342 [fJr). 

B. 2.2-Dimethyl-4(RlS(R) -bis(1 (R)-methanesulfonvloxv-2-phenylethyl)-1 ,3-dioxolane 

/nor.f S< ?1- ,0n ?fJT mL (383 mmol> of methan esulfonyl chloride in 20 mL of CH 2 CI 2 was added to a cold 
(0 C) solution of 5.47 mL (39.3 mmol) of E^N and 6.4 g (1 8.7 mmol) of the subtitled intermediate of Prep- 
aration 1A. in 20 mL of CH 2 CI 2 . The reaction mixture was then warmed to room temperature. When the 

7o 2K»A\^^ e \ aS f d ^TiT d by the reaCti ° n mixture WaS P0ured into a solution o^0 mL 
with S i ? Et f* The reSUlUn9 layerS were se P ar *ted and the organic layer was washed 

with a saturated sodium b.carbonate solution and then reduced to dryness under reduced pressure. The 
resultant material was then purif ied using column chromatography (eluent of a 1:1 Et 2 0/hexane solution). 
The fractions containing the desired intermediate were combined and reduced to dryness under reduced 
prossuro. 

Yield: 3.7 grams. 

MS^e SS^ : + 8 1)' 30 4 (m ' 2>: 4 25 (d " 2): 310 (m ' 4): 2 32 {Sl 6); 152 < s ' 6 >- 

C. 2.2-Dimeth yl-4(R).5(R)-bis(1(S)-azido-2-phenylethvl)-1,3-dioxolane 

A solution of 0.784 g (16.0 mmol) of lithium azide, 4.0 g (14.6 mmol) of 18-crown-6 and 1.7 mL (14 6 

m T°X? J'i W3S added t0 3 6 9 V- 2 mmol > of ,he s^titled intermediate of Preparation 1B in 25 

mLof N,N -dimethylpropyleneurea. The reaction mixture was then heated to 95-100°C and allowed to react 
for approximately 7 hours. When the reaction was complete, as determined by TLC, the reaction mixture 
was poured into 200 mL of a 1:1 mixture of 0.1N HCI and Et 2 0. The resulting layers were separated and 
the organic layer was dried with sodium sulfate (Na 2 S0 4 ) and then reduced to dryness under reduced pres- 

? u P ^. V,de 2 .' 8 9 ° f a " ° iL ThiS ° H was puri fied using column chromatography (gradient eluent of 5- 
io /o CH 2 CI 2 in toluene). The fractions containing the desired product were combined and reduced to dry- 
ness under reduced pressure to provide 1 .03 g of the subtitled intermediate 
'H NMR (CDCI 3 ): 6 7.30 (m. 10); 4.12 (s, 2); 3.22 (t. 2); 3.05 (m. 4); 1.55 (s. 6) 

D. 1.6-Diphenyl-2(S).5fS)-diazido-3(R),4(R)-dihydroxvhexane 

To a solution of 0.370 g (0.943 mmol) of the subtitled intermediate of Preparation 1 C in 4 mL of MeOH 
was slowly added 1.26 mL of 12M HCI over a period of 3 hours. When the reaction was complete, as de^ 
termlned by TLC. the reaction mixture was diluted with 10 mL of CH 3 CN and concentrated two times The 
resultant material was redissolved in EtOAc and then washed with a half-saturated solution of sodium bi- 
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MS Ze SSS +T* ^ 3 60 (m ' 4 >= 3 0 2.65 (d. 2). 



Analysis ft 




Calc: 
Found: 


C. 61.35; 
C, 61.15; 


H. 5.72; 
H.5.73; 


N. 23.85; 
N, 23.70. 



To a cold (0°C) solu iun T „ V . nnr . 



oolumn ctaHMosMpft, <° pra,i ' te » <*■ ™ S on was £££££ 



(1-11 mrnol, of the ^WJn^t^SS^f^S^ solution, was added 0 368 o 

th«m 0960 (Hz> 938 forabout 3 "2 "ours wSJSL 1 l!j OVe - The mixture vvas then stirred rapid.? 
the mbcture was diluted with EtQAcandtte5% fvuc!! aC "° n was com P'ete. as determined bvTc 
overnight to provide 0.325 g of ijsj^^^^^"^^^^^^ 

MS: m/e 284 (M* -2 C f). }> (m * 10); 3 40 < m > 4 * 3 -<* (m. 4). 



50 



55 



MS: m/e 284 (M + -2CI) 
Preparation 2 

of diphenyldiazomethane) at which trm» o ™. , ■ ght pmk co,or Persisted (17 12 o rflfl ia ^ n 

provide a yellow solid. This solid was then B ZZ*T " concen 'rated under reduced pressure L 

he desired subtitled intermediate PUn, " d by recrvstal "«tion in hot CH 3 CN to provided S o S 

'H NMR (CD 3 OD) 8 7.67 (d, J=9 Hz 2V 7 » / ' 
2.34 (,. ft 2.0, (m , ft ifctifc^gBtf*** '* ** * 2)1 6 ' M * * <•« <* *, Hz. ft 
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B. Benzhydrvl 2(S)-an.lno-3(S)-methvlpentanoata 

mLof a Lt^ted n N f a Hc? ! ^ T? ° f intermediale <* Preparation 2A, was added 450 

mLof a saturated NaHCO, solution which resulted in the release of a gas. When the reaction was mJnil** 
the^nt layers wereseparatedand^^ 

13.61 g of the desired subtitled intermediate 

IS KffSSiVS^ 1 ° k ™ * * 3 " * *• * * « <- * <m. 4,; 0. 92 

C. Benzhydrvl 2^S)- carbamoyl-3(S)-methylpentanoate 

„f *f ° ,ution of 497 9 < 1 67 mmol > °»he subtitled intermediate of Preparation 2B and 4 7 mL .33 7 mm*! . 

^ssskssk" » » ™» » ™ « » » ».»... .„.„», „ 

Preparation 3 

A. N^Butyl-2-methyfbenzamide 

M o^wjwrf* 1.7 ' ' . E1,N ,0 " 0 "' e ' , •* the IropwtM addition o( a solulion containing 73 14 o 
Yield: 97%. 

IR 'J,? 2 41 (S ' 3H); 5 54 (brS ' 1H > ; 713 - 7 - 30 4H). 

SSmSS 2, 1661, 1510> 1484, 1452> 1393 - 1366 ' 1304 - 1216 > 876 - 1 - 
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[Analysis U 


>r C 12 H 17 NO: 


j Calcd: 
[ Found: 


C, 75.35; 
C, 75.10; 


H, 8.76; 
H, 9.11; 


N, 7.32; 
N, 7.20. 



» «u 5 , ni-. was added 12.1 mL (80.3 mmol) NNN'N' nZZZ, * ; repara, ' on 3 * in 200 mL of anhy- 
vla syringe The resuming solution was coo 1 'to 78»C ^S^S^T!"^ <™ EDA) was add ^ 
dropwfsewa syringe while maintaining the ^ratlL^J^ r ^ ^ bMmhim ^ ^ 
soluhon was then allowed to stir for approbate Sour e? 55? ? " - 6 °° C - 1,16 resu ' tin 9 action 
teining 5.00 g (14.6 mmol) of ^uZhSXt f - *? ,he addition * a con- 
propanamide in 50 mL of anhydrous THF added ^f^„ P . ? ny ' mettly,0xycarbon y')amino-3- P heny|. 

sss 7,16 resu,t,n9 reaction "iSj?!S^^st 20 s tt:'? ,he reac,jon temperat - 

and tne " dieted with 200 mL of Et 2 0 The resell? ' ' e " Ched USi " 9 20 mL of ^"ated 
was washed sequentially with H,0 0 2N sodium Zf 9 f 6 " 8 Were and the organic (aver 

filtered and then reduced to dryneW 
using flash chromatography^^ oft^ 



[a] D -289.26° (c 0.12, MeOH) 

*£ « ** a Hz, ,„ ); 3,0 (a . te 

1H>; 7.03-7.40 ( m , 14H). W 6 1H * "»*»• (">• 5.56 «f. J=6 Hz. 1H); 5.83 (bit 

sk^jk-s&s* ,6M - ,s "- uu - ™- ««. 



Analysis f< 


^C^H^O^ 


Calcd: 
Found: 


C, 73.70; 
C. 73.41; 


H, 6.82; 
H, 6.98; 


N, 5.93; 
N, 5.83. 



ethanol (EtOH), under N 2 . was added 2 78 a m 5 1 T °' Pre P arat '°" 3B in 200 mL of absolute 
substantially complete, as indicated by TLC thefeS boreh ***^ W "en the reaction was 

quenched by the dropwise addition of 20 mL o£a£SS iZ Tt?** W " h 200 mL <><" E «>Ac and 

he organic layer was washed sequentially w °th 1N HC? « ' reSU,tin9 ,ayere were ^paraied and 
f -Itered and then reduced to dryness ^^^L£, M,1 f Bd NaHC0 3 and brine, dried over NaSO. 
was purified using flash chromatography ^TeTelue^l ToFZ^ I * 3 C ° , ° r,ess oil - 
the major, desired diastereomer. 'enteiuentof2-10% CH 2 CI 2 in EtOAc) to provide 5.12 g of 

Yield: 74%. a 
[a] D +10.38" (cO.10, MeOH) 

1H>: 7.13-7.42 (m. 14H). ' ^ 4 M " 5 M (m ' 2H): 510 <"• J » 9 Hz. 1H>; 5.8a «,, j-o'hz. 1H); 5 93^ 

W^o^JloT' ,?73 ' ,643 ' M5< - ,367 ' ,22 * 1 «« 



Analysis ft 


arCzsH^NjO^: 


Calcd: 
Found: 


C, 73.39; 
C. 73.12; 


H, 7.22; 
H, 7.48; 


N, 5.99; 
N, 5.62. 



~* . P.* The 10% p£^S~t^^K2 
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was reduced to dryness under reduced pressure to provide 31.1 g of the desired subtitled inteimediate 
as a l.ght yellow foam. This foam was used without further purification 'meimeoiate 
Yield: 96%. 

[a] 0 +34.68° (c 1 .0. MeOH). 

iH NMR (CDCI 3 ): S 1.46 (s. 9H); 2.71 (dd. J=13.7; 9.5 Hz. 1H); 2.84 (dd. J=13.3- 2 51 Hz 1HV 2 95-3 06 
(m. 2H); 3.23-3.29 (m. 1H); 3.84-3.90 (m, 1H); 6.23 (s. 1H); 7:19-7.37 (m 12H) 
IR (CHCI,): 3440, 3382. 3007. 2970. 2934. 1643. 1516. 1454, 1367. 1213 cm-'' 
MS (FD): m/e 341 (M*), 341 (100). 

Preparation 4 was prepared substantially in accordance with the procedure detailed in Preparation 3A-C 
The resultant compound was deprotected before further reaction as detailed in Preparation 3D 

Preparation 4 

[a] D +1 0.31° (c 0.58. MeOH). 

1HV 3 673 Vm Mo^L 2 ; 32 (S> 3H): 276 (d ' J=15 H2 ' 1H > : 285 - 2 - 95 fa 2H ): 304 (dd. J=15.5 Hz 
JSfc ( ^ 1H>: 4 92 - 5 - 14 (m ' 3H); 5 86 (d ' J=7 Hz ' 1H > : 5 91 < s ' 1H >: 7-03-7.40 <m. 

297 °' 1713 ' 1643 ' ! 514 - 1496 - 1454 ' 1367 ' ^ 



Analysis for C 3 oH3 6 N 2 0 4 : 


Calcd: 
Found: 


C, 73.74; 
C, 73.55; 


H, 7.43; 
H, 7.50; 


N, 5.73; 
N f 5.96. 



Deprotectton provided 4.2 g (89%) of a colorless foam. 
Preparation 5 

A. Quinaldic acid pentafluorophenyl ester 

To a suspension containing 15.0 g (86.6 mmol) of quinaldic acid and 20.8 g (113 mmol) of oentafluor 

S^L ?? I™ temperature for approximately two hours, during which time a gummy precipitate 
formed at the bottom of the flask. The solution was decanted from the gum. and the desired comTund 

were t22l2 .^Th- r P ° taSS,um donate (K 2 C0 3 ) and brine solutions. The resulting layers 
ZL ™ . ! ° r9an,C ' ayer W3S dried ° ver Na * SO " fi,tered and th«n concentrated undone! 
SSfiTrfh /T a ^' e Pink SO ' id - ThiS S °' id W3S redisso, - d 30 mL of hot Et 2 Q and then dJuted 

T^i: n ^:r e - resu,ting so,ution was s,owiy cooied to r °° m * ^ £• 

Yield: 73%. 

JH NMR (CDa s ): 8 7.73 (t. J=7.5 Hz. 1H); 7.86 (t. J-7.9 Hz. 1H); 7.95 (d. J=8.2 Hz. 1H); 8.29-8.42 (m. 
IR (CHCJ 3 ): 3035, 2997. 1763, 1522. 1285. 1068. 998, 842 cnr'. 



Analysis for C ia H 6 N0 2 F 6 : 


Calcd: 
Found: 


C, 56.65; 
C, 56.66; 


K 1.78; 
H, 1.77; 


N, 4.13; 
N, 4.12. 



B. (S)-2-N-(quinolin-2-ylc arbonyl)amlno-3-carbamoyl propanoic acid 

fi qq* Si"!! 0 " W3 ,f P /f Par6d containin 9 17 9 9 (51.2 mmol) of the subtitled compound of Preparation 5A 
21 9 ml of °J h L - aSpa ^ ine m °nohydrate and 15.7 g (1 86 mmol) of NaHC0 3 in 265 mL of H 2 0 and 

rZTl lt 9 suspension was s «" ed vigorously overnight at room temperature. The 

react™ mixture was then concentrated under reduced pressure to remove the dioxane and he remaining 
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e2 U fmm S t' h T r ^ 10 PH 3 USiR9 2 ^ NaHS0 - The desired subtitled compound was then extract 
ed from the aqueous layer with 60 mL of a 3:1 chloroform iCHCl v,Pr tertt .^i 7 . extra «- 

then washed with a brine solution, dried over Na,SC f ZLJ i -„h t . , ^ 0r98niC ' ayerS WWe 
Yield: 79%. 

[a] D +16.54° (c 1.01, DMSO). 

IR (KBr): 3385. 3367. 3216. 1171. 1662, 1523. 1499 1427 780 592 cm-« 
MS (FD) m/e 288(M*), 288(100). ^ 1427. 780. 592 cm 



Analysis fc 


>r C 14 H 13 N 3 0 4 : 


Calcd: 
Found: 


C, 58.53; 
C, 58.80; 


H, 4.56; 
H, 4.57; 


N, 14.63; 
N, 14.56. 



-8 were prepared substantially in accordance with the procedure detailed in Preparation 5A 

2t?t^ ^ propanoic acid 

(S)-2-N-(quinolin-2-ylcarbon y l)amino-3.carboxy propanoic acid 



Preparations I 
and B. 

Preparation 6 
Preparation 7 
Preparation 8 

Preparation 9 

s^sar m< ™ ,si2 ' ,455 ' ,36s - •»*■ 
sss^sx ^r 2 - 48 2H); 2s9 - 2 - 75< - 3H); 2 — 

iroSSSS^ 2929 ' 2865 ' 1671 ' ,5,5; M55 - '** 

Preparation 10 

r i T M? S co " ta,nin 9 5 °0 9 (19.1 mmol) ot 3Hodo-4-methylbenzoic acid and 3 40 a (21 0 mmon 
of 1,1-carbonyldiimidazole in 80 mL of THF. under N 2 was added 2 7 mi »i7™ « h o ?! } 
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in 100 mL of EtOAc. washed sequentially with saturated NaHC0 3 and brine solutions, dried over Na^O, 
filtered and then reduced to dryness under reduced pressure to provide a light yellow oil. This oil was puri- 
fied using flash chromatography (gradient eluent of 
14-20% hexane in EtOAc) to provide 6.92 g of a clear oil 
Yield: 96%. 

Z . 6h£ ^('fl"' 46 3H): <brS ' 2H>: (brS ' 1H): 395 (brS ' 1H): 485 < brS " 1H > : 7 - 17 - 734 

S^^&^nT- 1547> 1497 ' 137 °- 13007 1253> 11 ° 8 ' 105 °' 1 ° 35 ' 831 cm '- 



Analysis k 


)rC, 7 H 19 NOI: 


Calcd: 
Found: 


C, 54.13; 
C, 53.89; 


H. 4.28; 
H. 4.24; 


N, 3.71; 
N, 3.61; 


1. 33.64; 
1. 33.52. 



B - N-[1'-Oxo-1'-(3^methoxycaffaonvl-4^methvl>ohe nyl] m ethyl-1.2.3.4-tetrahydrols ooulnoline 
nJXSZ- t ' 0n , C ? nta ; n,n 9 635 9 ( 168 mmol > of the subtitled compound of Preparation 10A 3.35 mL(16 8 

m^o anhv^lt^^^ 

mL of anhydrous MeOH was vigorously stirred under an atmosphere of carbon monoxide. When the re- 
act™ was substantially complete, as indicated by TLC, the mixture was reduced to dryness under reduced 
pressure to provide a residue. This residue was redissolved in 200 mL of EtOAc and «J resulting mtTre 
f .ttered through « oolite to remove insoluWe organic salts. The resultant filtrate was washed seqTnfiaTwitS 
saturated NaHC0 3 and brine so.utions, dried over Na 2 S0 4 . fiHered and then reduced to dryness under 

Z ™£nT rB J he reSU ' tant materia ' W3S PUfified USi "9 f,ash chromatography (gradient eluent of 
14-20% EtOAc in hexane) to provide 4.54 g of a clear oil 

Yield: 87%. 

^E&^fc&W 2H,; 389 (s - 3Hk 398 « 9 ™>- *» <"■•■ 

ZBSgSSSZX? 15M ' " 97 - M36 - ,3 ° 6 - ,2M - ,2M - ™ ««* 1— H . 



Analysis for C 19 H 19 N0 3 : 


Calcd: 
Found: 


C, 73.77; 
C, 73.95; 


H, 6.19; 
H, 6,43; 


N. 4.53; 
N, 4.57. 



C N -t1 -° xo - i ;-< 3 "-«roo^-4"-met hyl)phenvnmethvl-1,2,3,4-tetrahvdroi S oo uin n lin ft 
of a 3 1 ™S C ?" tainln fl 425 9 < 1 38 mmol > <* *e subtitled compound of Preparation 10B in 200 mL 
w« m,XtUre ' WaS add8d 661 mg (27 6 mmol > of ,itnium ^roxlde (LiOH). The reaction mixture 

STSTi* aPPr °f mat f ,y 24 h ° UrSand then was concentrated under reduced pressure and acSfZ 
^ ™i y ° P ^ e additi ° n ° f 1 * HCI ' resu,tin9 in P re oipitation of the crude producL The resulting 
^ With 75 mL ° f Et ° AC> and the reSulting aqueous and ^ were sepa 

wi h 12? FT* P m S8 c ^f S r raCted tWiCe With Et0Ac and the combined or 9 an 'o 'aye™ were washed 
Z2£?V^ T r a2S ° 4> fiUered and th6n redUCed to dr * ness under pressure to provide a 

C^r^ chromatography (silica ge,; eluent of 15% MeOH in 

IR(CDCI 3 ): 3500-2500 (br.). 1699. 1625. 1584. 1498, 1445. 1371. 1301, 1237, 1202. 1167. 1060 981 934 
MS (FD): m/e 295(M + , 100). 



Analysis for C 18 H 17 N0 3 : 


Calcd: 
Found: 


C, 73.20; 
C, 73.14; 


H, 5.80; 
H, 5.90; 


N. 4.74; 
N, 4.44. 
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Preparation 11 



10 



15 



«-* 1.35, m%) of. "* J " ,WI » " «««J«o. w«h P^pFnUion 10 . 

'H NMR (CDCI 3 ) 5 1 27 ft J-7 c u' 
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1.6-Dfc 

Hi 

•ayers were se^te 1 the^ J"* 0 " added to 120 ^ 2 TSS^SS i?" ^ 



45 



Analysis f< 


^C 44 H 52 N 4 0 7 : 


Calc: 
Found: 


C, 70.57; 
C, 70.31; 


H, 7.00; 
H, 7.11; 


N, 7.48; 
N, 7.76. 
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Example 3 



The titled compound was prepared using 365 mg (1.15 mmol) of the subtitled intermediate of Preparation 
2E and 1 00 mg (0.282 mmol) of the subtitled intermediate of Preparation 1 G. The resultant material was puri- 
fied using reverse phase HPLC (45% CH 3 CN/30% MeOH/20% H 2 0 containing 0.5% NH 4 OAc) to provide 90 

Z N >w Stf5! : J J? ( S 2>; 785 (d> 2)1 770 (m ' 2): 755 < m ' 4 > : 7 - 10 10 >: 5-35 (m. 4); 4.25 

MS: mVe 87S ! (M* +1 J 2 ^ 1 * 8 (m ' 2)l 1-5 (m ' 1); 13 (m ' 1); 11 (m ' 2 * 0 8 12). 



Analysis for C^H^NeC^: 


Calc: 
Found: 


C, 71.05; 
C, 71.05; 


H, 6.65; 
H, 6.70; 


N, 9.56; 
N, 9.75. 



Example 4 
34SepKS 

«. ft The , tit ' ed """P 0 ""* 1 w «s prepared using 187 mg (0.62 mmol) of 2(S)-N-[[N(methyl)-N(quinolin-2-ylme- 
thyl)-amlno]carbamoyl]amlnobutanoic acid and 63 mg (0.18 mmol) of the subtitled intermediate of Preparation 
16 The resultant material was purified using reverse phase HPLC (50% CH 3 CN/20% MeOH/30% H,0 con- 
taining 0.5% NH 4 OAc) to provide 50 mg of the desired product 

1H NMR (CD 3 OD): 8 8.25 (dd, 2); 7.95 <m, 2); 7.85 (m. 2); 7.70 (m. 2); 7.55 (t, 2); 7 40 (dd 2)- 7 15 fm 10V 
til £fS 4 ^ 4 0 1); 3 25 (m ' 1)1 3 02 (S ' 3 >= 2 * 7 3 * 2 ( 80 im!4); 1 7 ( Tm. J); 

MS:m/eB49(M + +1). 

Example 5 

1.6-Dipheny-2(; ? )^ 

noyl]amlno>3.4-cfe-epoxyhexane " 

h. n Tne i titl f d « >m P 01Jn dwas prepared using 232 mg (0.704 mmol) of 2(S)-N-irN(methyl)-N(quinolin-2-ylme- 
thyO-amlno carbonyf]amlno-3(S)-methylpentan 0 ic acid and 72 mg (0.201 mmol) of the subtitled intermediate 
?, J resultant material was purified using reverse phase HPLC (50% CH 3 CNV20% 

MeOH/30% H 2 0 containing 0.5% NH 4 OAc). ^ 

HS^vSfw « !f«^?: 7 ^ (m> 2): 7 85 (d ' 2); 7 70 <m ' 2): 755 (t ' 2 > : 740 < d - 2 >= 715 *™ 
^m, 4^ 0 75 '(m 12) 4 ° ^ 3 25 ^ 1): 3 02 (S ' 6); 2 75 (m ' 4 > : 178 < m - 2 >- ^-05- 

MS: m/e 906 (M + +2). 

Example 6 

t1 ^T'^ ,5y ^ N ' [1K2 ' am ^^ 

methyi)phenyl)hexyl1-2-quinolinyl carboxamlde — 

To a cold (-10°C) solution containing 500 mg (1 .46 mmol) of the subtitled intermediate of Preparation 3D 
443 mg (1.54 mmol) of (S)-2-N(quinolin-2-ylcarbonyl)-amino-3-carbamoylpropanoic acid and 208 mg (1 54 
mmol) of HOBT H 2 0 in 10 mL of anhydrous THF and 1.75 mL of anhydrous DWF, was added 309 mg (1 50 
mmol) of dicyclohexylcarbodiimide (DCC), under N 2 . The resulting reaction mixture was allowed to react at 
-10-C for approximately twenty minutes, then at 0°C for 1 hour and then overnight at room temperature The 
reaction mixture was then cooled to 0«C and filtered to remove the resultant precipitate. The filtrate was con- 
centrated under reduced pressure to provide a residue which was redissolved in 50 mL of EtOAc washed se- 
quentially with H 2 0. saturated NaHC0 3 , 5% citric acid and brine. The resulting layers were separated and the 
organic layer was dried over Na 2 S0 4l filtered and then concentrated under reduced pressure to provide a foam 
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This foam was purified using radial chromatography (1 .0 mm plate, gradient eluent of 0-1 0% MeOH in CH 2 C\£. 

Yield: 487 mg (55%). 

fa] D +11.93° (c 0.10, MeOH). 

iH NMR (CDCI 3 ) : 8 1.46 (s, 9H); 2.71 (dd, J=15,6 Hz, 1H); 2.81-3.01 (m, 4H); 3.07 (dd, J=15,3 Hz, 1H); 3.75- 
5 3.78 (m. 1H); 4.28-4.32 (m. 1H); 4.95 (dd, J=12, 6 Hz, 1 H); 5.74 (br.s, 1H); 6.19 (br.s, 1H); 6.32 (br.s, 1H); 6.90 
(t, J=6 Hz, 1H); 7.01 (t J=6 Hz. 1H); 7.08-7.38 (m, 6H); 7.64 (t, J=6 Hz, 1H); 7.79 (t. J=9 Hz, 1H); 7.80 (d, J=6 
Hz, 1H); 8.17-8.31 (m. 3H); 9.22 (d, J=9 Hz, 1H). 

13C NMR (75.4 MHz, CDCI 3 ): 6 28.7, 35.3, 37.1, 37.2, 50.1, 52.1, 53.5, 55.9, 74.8, 118.7, 126.0, 127.0, 127.6, 
128.2, 129.3, 129.4, 130.0, 130.2, 130.3, 130.9, 137.4, 137.5, 138.2, 146.5, 148.8, 164.6, 170.4, 170.5. 
10 IR(CHCI 3 ): 3428, 3411, 3359, 30 12, 2975, 1681, 1601, 1565, 1518, 1499, 1454, 1428, 1395, 1367, 1231, 1047 
crrr 1 . 



MS (FD): m/e 610 (M*); 221(100). 





Analysis for C35H39N5O5: 


15 


Calcd: 


C, 68.95; 


H,6.45; . 


N, 11.49; 




Found: 


C, 68.76; 


H, 6.55; 


N, 11.49. 



20 Example 7 

[1S-ff^4/r,5S«^N-[H2-Am^ 

methyl)-4-methylphenyl)hexyt]-2-quinolinyl carboxamide 

The titled compound was prepared substantially in accordance with the procedure detailed in Example 6 

25 using the subtitled intermediate of [2R-(2R* f 3S*)]-N-f-butyl-2-(3-(N-benzyloxycarbonyl)amino-2-hydroxy-4- 
phenylbutyl)-5-methy!benzamide and (S)-2-N(quinolin-2-ylcarbonyl)amino-3-carbamoylpropanoic acid, 
HOBT H 2 0 and DCC. The resultant material was purified using flash chromatography (gradient eluent of 2- 
8% MeOH in CH 2 C\£ to provide 2.00 g of crude material which was further purified using reverse phase HPLC. 
Yield: 1.95 g (74%). 

30 Ia] D +28.57° (c 0.10, MeOH). 

*H NMR (CDCI3): 5 1.43 (s, 9H); 2.30 (s, 3H); 2.63-3.05 (m, 6H); 3.65-3.76 (m, 1H); 4.22-4.35 (m, 1H); 4.89- 
4.97(m, 1H); 5.51 (s. 1H); 5.82-5.88 (br.s, 1H); 6.09 (s, 1H); 6.20 (s, 1H); 6.84-7.24 (m, 10H); 7.63 (t, J=7.5 
Hz, 1H); 7.78 (t, J=7.5 Hz, 1H); 7.85 (d, J=8 Hz, 1H); 8.19 (t, J=8.4 Hz, 1H); 8.28 (d, J=8.4 Hz, 1H); 9.20 (d ( 
J=8.1 Hz, 1H). 

35 IR(CHCI 3 ): 3410, 3022, 3013, 1674. 1519, 1497, 1454, 1428, 1367, 1210, 1047, 910 cm-'. 
MS (FD): m/e 624(M+); 234(1 00). 





Analysis for C^H^NsOs: 


40 


Calcd: 


C, 69.32; 


H, 6.63; 


N, 11.23; 




Found: 


C, 68.73; 


H, 6.76; 


N, 11.07. 



Example 8 

A. [2R-f2^3y,6S*J]-N^Butyl-2-^ 
no)-7-carbamoylheptyl) benzamide 

To a cold (0°C) solution containing 3.4 g (1 0 mmol) of the subtitled intermediate from Preparation 3D, 
2.6 g (10 mmol) of 2-N(benzyloxycarbonyl)amino-3-carbamoyl propanoic acid, 1.09 mL(10 mmol) of NMM 
and 1.48 g (11 mmol) of HOBTH 2 0 in 20 mL of anhydrous DMF, was added 2.4 mg (11 mmol) of DCC, 
under N 2 . The reaction mixture was warmed to room temperature and allowed to react overnight. The re- 
sulting reaction mixture was filtered and the desired subtitled compound was extracted from the filtrate 
using EtOAc. The EtOAc solution was diluted with an EtOAc/H 2 0 mixture. The resulting layers were sepa- 
rated and the organic layer was washed sequentially with saturated NaHC0 3 , 5% citric acid, saturated 
NaHC0 3 and brine solutions, dried over MgS0 4 , filtered and then reduced to dryness under reduced pres- 
sure to provide a residue. This residue was then rinsed with an Et 2 0/hexane mixture and then filter dried 
in a vacuum desiccator. 
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Yield: 4.4 g (79%). 

The subtitled compound was prepared substantially in accordance with the orocedure d^teii^ m 

SEES* ,he sub,i " ed " B -"»' i «*- -"» c » p"^37C™%1™ 

, C * P S -<^-^g^N-(1-(2-am ino.2-oxoethvl^-2-oxc-3-aza^-Dhe nvl mfi th v l.^h»w^^ i* , hlltu 
|ajnjj^1-«cotnetl^ carboxamide Y Y V ^ S-fr-fH-butfr 

fo 1 1 I^Vn^T^? 135 m9 (0 5 mmo,) of 2-carboxy-7-methyl quinoline and 81 mg (0 5 mmol) of 

USE ft? "V anhydr ° US CH2C ' 2 ' W3S 3dded 227 m9 (05 mmo, > of thTsubtitSnt 
pound of Example 8B. The resuit.ng reaction mixture was allowed to react overnight When th« 

zssnm comp,ete ' as deter,nined by tlc - the reac « on »*«- wai dSXhToo Tl j s?? 

and 25 mL of H 2 0 to provide an emulsion. This emu.sion was washed sequentially with saturated SSco" 
5% ctnc acid, saturated NaHCO, and brine solutions. The resulting mixture w ^rle I ove MnSO 

Xi^ZTcZ^. in a vacuum des,ccator 31 room x — to p - ida 

MS (FAB): 623^). 

'H I NMR (CDd 3 ): 5 1.46 (s. 9H); 2.6-3.1 (m, 10H); 3.69-3.75 (m. 1H) 4 22-4 32 (m IHV 4 28 a. « / m 
4.9 (m 1H); 5.3-5.35 (m. 1H); 5.9-6.05. (2 br.s. 2H); 6.89-8.3 (m. 14H) 9.3^(df 1H) 4 ' 28 ^ 85 ^ 1H): 
tei .«dTn e r , n9 0 ? amP,eS 9 and 10 W6re prepared s "bstantially in accordance with the procedure de- 
reagent. ' 8C ' US ' n9 SUbtit ' ed COmP ° Und ° f Examp,e 88 and the -*-«.d carboxTsXtiufet 

Example 9 

[IS-j^jg^gg; »N-(1 -{2 -Amino-2-oxoethvf VI -gk^^^ phenvfmethvl- 5 -rimn ? f^/o m # k. ♦ a t < 
^M^ ^^^^^ ^ ^^^^^^ P ne ^^V^hydroxy^(2-(1-^butyiamirKKl.nxrv 

rield^sVeT COmP ° Und W3S P fe P ared usln 9 2-carboxy-8-methyl quinoline. 
MS (FAB): M +1 (623+1). 



Analysis fc 


>r CaeH^NgOs: 


Calcd: 
Found: 


C, 69.32; 
C, 69.10; 


H, 6.62; 
H, 6.81; 


N, 11.23; 
N. 10.94. 



Example 10 

v 4 * led com P° ur,d was Prepared using 2-carboxy-4-methyl quinoline. 
Yieia; 35%. 

MS (FAB): 623(M*1). 



Analysis f< 


)r CaeH^NsOg: 


Calcd: 
Found: 


C, 69.32; 
C t 69.06; 


H, 6.62; 
H, 6.64; 


N, 11.23; 
N, 11.25. 
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Example 11 



15 



20 



25 



30 



35 



40 



^^^^^ ^^^^^^^^^ 

Yield: 75 mg (54%) of a colorless foam. 

*HNMR(CDCI 3 ): 6 8.0 (d. 1H); 7.5-7.03 (m, 12H); 6.51 (br.s 1H) 6 22(brs 1HV5 57/hr» ^v^, ^ 

Jf&TSSS.* 1H>: 312 " 2 - 5 (m - 10H); 1 81 (m> 4H>: 143 < s 9 S ): 



45 



10 


Analysis for C 3 7H3 6 N 4 0 5 : 




Calcd: 


C, 70.79; 


H, 7.55; 


N. 8.92; 




Found: 


C, 70.63; 


H, 7.31; 


N, 9.21. 



Example 12 

5 i ££S?. JEW ~ su6,i,led ime,med "" es "° m 30 - 6 ■ 
;"Z R SESESfcET <d ' ,H>; <- <»* 878 •* ™ <■»• ■* (m . 2H): 3 . 82 

MS (FD): 597(M+1). 
Example 13 

9 .e™<«Sr!r£r weM ' sd ^^ 

Example 14 „ - • 

Yield: 90 mg (50%) of a white solid. 

MS (FAB): mass 616.2591 (M+H). 
MS (FD): m/e 61 5(hA*). 





Analysis for C 3 3H3 7 N 5 0 5 S: 


50 


Calcd: 


C, 64.37; 


H, 6.06; 


N. 11.37; 




Found: 


C, 64.60; 


H, 5.98; 


N, 11.42. 



55 



Example 15 



l^xomethyOphenytihexyl^-qulnolinyl carboxamide y emyi & hydroxy 6-(2-(1-/-butylamino- 
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10 



15 



20 



25 



30 



(d. >10 Hz. 2H); 6.07-8.23 (m. 4H) 8*0 J J 1,0 ^ S " 'f 'u! 1 7J ° ft J=1 ° HZ - 2H >' 7 -" 

MS (FD> mfe 613(25). 612(95). 611(100). ' ' J ™ Hi 1H »' 12 40 <»• 1H >- 



Analysis f< 


^CasHaaN^Oe: 


Calcd: 
Found: 


C, 68.84; 
C, 68.61; 


H, 6.27; 
H, 6.44; 


N, 9.17; 
N, 9.10. 



Example 16 
Yield: 33 mg (14%). 



Analysis f< 


>rC 41 H44N 6 0 5 2.2H 2 0: 


Calcd: 
Found; 


C, 66.50; 
C, 66.35; 


H, 6.56; 
H, 6.20; 


N, 11.40; 
N, 11.00. 



35 



40 



45 



55 



Example 17 

STotfzS 14. 2H); 3. 62 (b ,, 1H): 3.S8 (b ,, 1H,- 

4H); 7.30 J=7 Hz, 2H) 7.74 (i. £ ^^j'S^^^rS'I^ ft J=8 2 " ): " ' 

8.58 (d. J=9 Hz, 1H); 8.96 (d. J=9 Hz JS ' * H> ' 7 98 - 8 - 14 (m ' 6H > : 8 45 & J=* Hz, 1H); 

MS (FD): m/e 691(80), 690(100). 



Analysis for C 39 H 43 N 7 0 5 



50 


Calcd: 


C, 67.91; 


H, 6.28; 


N, 14.21; 




Found: 


C, 67.67; 


H, 6.50; 


N, 13.98. 



Example 18 



45 
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MS (FD): nVe 743(M-). J&SS'ULS: i^ 6 " 2 - 1H > 8 « frn. 1H); 9 00 d L'fjl 'f . m ' 1H >= 7 « ft 



f0 



f5 



Analysis f< 


^C43H 45 N 7 O 5 -0.4H 2 O: 


Calcd: 
Found: 


C, 69.13; 


H,6.18; 
H. 6.35; 


N, 13.12; 
N, 13.50. 



20 



25 



Analysis f< 


*Qi5H3bN 5 0 5 CJ: ^ 1 


Calcd: 
Found: 


C, 65.26; 
C, 65.55; 


H. 5.95; 
H, 6.04; 


N, 10.87; ~1 



30 



35 



40 



above. — were P-Pareds ubs tan ti a. (y f „ accordance with the Droc6d 

the procedure detailed in Example 6, 

Example 20 

Example 21 

MS(FD): m/e 598(M^*). 
Example 22 

MS(FD): m/e 678(M + i). 
5^ Example 23 

— ^^^^3SSH 

46 
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55 
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In Example 56B f below. 



10 



15 



25 



30 



35 





Analysis for C 31 H 45 N 3 0 5 : 


5 


Calcd: 


C, 69.12; 


H, 8.23; 


N, 7.80; 




Found: 


C. 69.38; 


H, 8.43; 


N, 7.96. 



the reaction was substantial! coCete fSSSS hlrTr °/ h abS0,ute was Seated to 55»C. When 
perature and concentrated ZZSZE^S^Z™.?" ^T" WaS COO,ed to rootn te "> 

tween 100 mL of EtOAc -nd^T.^^^£^%' T""- ™ S reSidue was distribute < de- 
layer was washed with brine, ^^S^S^S^S^ a " d the or « an,c 
sure to provide 1.0 g of a white "foam Thfe IT ? i redUC6d to dryness under reduced P«s- 
eluen, of 2-5% MeoS .ncSS^ 0**. gradient 



20 


Analysis for C»H3 7 N 3 0 3 : 




Calcd: 


C, 71.04; 


H, 8.48; 


N, 9.56; 




Found: 


C. 70.85; 


H f 8.59; 


N, 9.56. 



MS (FD): nVe 737(M+, 100). 



Analysis f< 


>r C 44 H 56 N 4 O e : 


Calcd: 
Found: 


C, 71.71; 
C, 71.82; 


H, 7.66; 
H. 7.73; 


N, 7.60; 
N, 7.55. | 



40 



45 



Example 24 

a Jet ^2^^^^ aCCOrdance with the P«-ed U re detai.ed in Ex- 

mg (0.683 Jo,, of7eL^ acid and 300 

MS (FD): nVe 737<M*. 100). mtermed,ate of Exam P ,e 23B to prov.de 490 mg (98%) of an off-white foam. 



so 



Analysis f< 


>r C^Hse^Oe: 


Calcd: 
Found: 


C, 71.71; 
C, 71.41; 


H. 7.66; 
H, 7.90; 


N. 7.60; 
N. 7.68. 



55 



Example 25 

A. 



The desired subtitled compound was prepared substantially in accordance wii 

47 



with the procedure detailed 



10 
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MS(FD):m/e751(M*, 100). 



Analysis f< 




Calcd: 
Found: 


C, 68.69; 
C, 68.66; 


H, 7.10; 
H, 7.22; 


N, 9.31; 
N, 9.27. 



Example 26 

MS (FD): m/e 751(M*. 100). 



Analysis f< 




Calcd: 
Found: ! 


C, 68.69; 
C, 68.58; 


H. 7.10; 
H, 7.11; 


N, 9.31; 
_N. 9.01. 



Example 27 

A. f2R-r2ft*.3S*. flS'»l.M./_R..f..i „ „ , 

and 2.00 g (5.86 mmol) of the subtitled interm^Lv it ? * rb ° ny,)am,n °- 3 - imida ^4-ylpropanoicacid 
was ; used without further punf icaHon of P "»™™ 3D to provide an off-whfte IS 

Yield: 3.46 g (96%). 



Analysis U 


*C 35 H 41 N 5 O s : 


Calcd: 
Found: 


C, 68.72; 
C, 65.60: 


H, 6.76; 
H, 6.61; 


N, 11.45; 
N. 10.94. 
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27A to provide a pale yellow foam. 



Analysis for C^HasNsOg: 



5 


Calcd: 


C, 67.90; 


H, 7.39; 


K 14.66; 




Found: 


C, 67.94; 


H, 7.50; 


N, 14.36. 



10 



15 



MS: m/e 478(1^). 

Yield; 612 mg (76%). 

MS (FD): m/e 774(M + , 100). 





Analysis for C45H54N 6 0 6 : 


20 


Calcd: 


C, 69.74; 


H, 7.02; 


N, 10.84; 


Found: 


C, 69.55; 


H, 6.86; 


N, 10.57. 



25 



30 



.n ExlTr" 9 EXamP ' eS 28 - 3 ° W6re SUbStantial ^ in ^a"" -th the p roC ed ure detaited 

Example 28 

MS (FD): m/e 774(M*. 100). 



35 



Analysis fc 


>r C^H^NeOg: 


Calcd: 
Found: 


C, 69.74; 
C, 69.75; 


H, 7.02; 
H, 6.98; 


N f 10.84; 
N, 10.88. 



40 



45 



50 



55 



Example 29 

IR(CDCI 3 ): 3009. 1645. 1514, 1455. 1236.1213 cm-' 
MS (FD): m/e 632(M + . 100). 

Example 30 

fy 3 ^/^'! 3 ^' 2 ^-^^ c> (3" n- 2- 3- 4'" tetrahuHm. 

■ ne t,t,ed compound was prepaVed using 366 mg ( l^mrno.) of the subtiHed inteUXte of Pr eparation 
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mSlX'TJ ^ SUbtlt,ed intermediate of Preparation 98. 
Tieia. 489 mg (58%) of an off-white foam 

[aJ D -69.1017° (c 1.013, MeOH) 

«*JI (KB,,: 3600-3,50 A £f 2£S""* ' = "* 6 ' 95 - 7M 

MS (FD): m/e 679(KT). 578(100). ». '«M047cm . 



Analysis f( 


3f C42H54N404.- 


Calcd: 
Found: 


C, 74.30; 
C, 74.07; 


H, 8.02; 
H, 8.00; 


N, 8.25; 
N, 8.22. 



Example 31 

yjj^jg^ j^* 1 fa ^ 1W ., 2 a- 5 .o >n . fi . N( ,. N „ OIrr artonv ,^ 



Analysis for C 37 H4 7 N 3 07: 


Calcd: 
Found: 


C, 68.82; 
C, 69.16; 


H, 7.34; 
H f 7.50; 


N, 6.51; 
N, 6.56. 



uene and then concentrated under reduce V ? « ' Th,s foam was slurrfe d «*■ 
without further purification k» es sure to provide 2.4 g of crude material which was used 

^niofS^f^ 

<^i£2^ — ■ of Examp,e 31B ^ «>» * 

substantially complete, a I Indicated bvTLc V U " der N * When tne reac «<"> was 

pressure to provide a resfdue ^ ' ^ m,XtUre W3S reduced to ****** «**r reduced 
Yield: 0.33 g (54%) of a white solid. 

MS (FD): m/e 623(M 4 ). 

IR (CHCI 3 ): 3026. 1660. 1643. 1602, 1517 crrH 
UV (EtOH): 203nm (E=44,949) 



Analysis f< 


>rC33H 41 N30 7 S: j 


Calcd: 
Found: 


C, 63.54; 
C, 63.73; 


H, 6.62; 
H, 6.56; 


N, 6.74; 
N, 6.52. 



To . Mute, of 0.13 9 (0.21 nmoo of the suM led compound o, E*a m p,e 3,0 in MeOH. w. 
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0 2 g (3.2 mmol) of ammonium formate and 50 mg of 5% Pd/C. The reaction mixture was allowed to react 
at reflux temperature for approximately 2 hours. When the reaction was complete, as determined by TLC 

^solrof H o?h WaS dHUted With Et ° AC 3nd the " fi,tered - The solution was then comJn"ed 

ul?rl*"&Z7 * yerS W6re S6Parated 0r9amC ' ayer WM reduCed to 

Yield: 0.10 g (91%) of a white solid. 

Example 32 

L iamldr ' 3 ^^^ 

The desired subtitled compound was prepared substantially in accordance with the procedure detailed 

Pd/C and 4 9 (67 mmo,) of the subtit,ed ! ™ e - ^ 

MS (FAB): m/e 455 (M+'). 

nyl)amlnc-7-carbamoynheptyl benzamide — _ 1 y«nyisuito- 

The de sired subtitled compound was prepared substantially in accordance with the procedure detailed 
SSTSUIf ^f 9 ^Ti 0 - 462 mm °'> of "aphtn-1-ylethy.sulfony.ch.oride and 200' SSSSSJ 

£>%) o^a whJe foam" ^ *** ^ ** Pr6SenCe * ™ M father that Et * N > to provide 126 2 

MS (FD): m/e 673 (M+1). 



Analysis for C37KUN406S: 


Caicd: 
Found: 


C, 66.05; 
C, 66.30; 


H, 6.59; 
H, 6.72; 


N, 8.33; 
N, 8.22. 



Example 33 

dJSLl?^? h ' ° f < S >- 2 - N ^ en2 y |ox y c arbonyl) amino.3.methyl butane ic acid, *£S5 6 . 

d.methoxy-1,3.5-tria 2 ene and 36 uL of NMM. was added a solution containing 0.142 mmol of the WledhTter 

?S toeLZ ' approx ! male, V 5 hours " ». reaction was substantiaily complete^ nSTd * 

--^^^^ 

Yield: 44 mg (44%). 
Example 34 

qSexTne" 2(S),5(S ^ 

■ ^o'^ ^ orn P° und was Prepared substantially in accordance with the procedure detailed in Examole 33 
no in 9 2 v^?h ( - 273 ° f tit,6d intermediate ° f Preparati °" 12 ' 184 (0-608 mmol) of w3J5 
S^S^fS^^^^ bUtan °' C aCid ' 107 m9 ( °- 608 mmol > °' 2-chloroit.6ymetho™- 
Yjeldrl55 rng (65%)f mm0,> * ^ eXCePti ° n thal the reaCti ° n W3S run ln CH A 

5 H 32H R iS? 3 7°?nf ° -liS ?o^ 1 - 8 ° (m> 2H): 278 (m ' 4H); 340 (m ' 2H >« 375 ( d - J=6 2H); 4.58 (m. 2H), 

mi^: KftS^WST 10H): 755 (m> 4H): 775 {t - J=6 Hz - 2H > : 7 85 < d - J = 6 
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MS (FD): m/e 868 (M + ). 



Analysis for CsoHseNeOe: 


Calcd: 
Found: 


C, 69.11; 
C, 68.89; 


H, 6.49; 
H, 6.52; 


N, 9.67; 
N, 9.70, 



Example 35 

triazene and 50 \iL (0.455 mmol) of NMM 9 ( * mm0,) ° f ^'^.^ethoxy-I.S.S- 

Yield: 57.2 mg (38%). 

IR (CHCI 3 ): 3428; 3025; 2973; 1723; 1667; 1602; 1507 cm ' 
MS (FD): 770{M* 1 ). - 

Example 36 

^-8-naphthylalanlne-val^^ 



A. Preparation of Resin and Incorporation of /-Boc-Amino Acids 
P-tureforonetote^ 

was tested using a ninhydrin test. P 9 6 '- Boc - am ' n ° acid to the resin 

B. Removal of the f-Boc protecting group 

C. Neutralization 

with ^JT^SSESfS tl rn 33 T f r P ' ed ' thS pe P tide - sin f ™ sample 36B was neutra.ized 
and a second i 15 mLof 5% WEA I a '™ J^^"* T ^ Su ^" ata " 1 was removed 

t»c^ 

D. Sequential Coupling to Form Final Product 

Th. copplm, ,oac.K,n torMfcc-sialine was allowed (a rua lor 3 armore hoars. ALnatlvaly. larg^cHt 
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es of f-Boc-statine or longer coupling times can be used. 

E. Acetyl at ion 

-„h H°-I. he , neUtrali fu ed pep,ide - resin from Example 36D. above, was added approximately 5 mL of acetic 
anhydndetocove^ 

ITZT* ? T* to : eaCt f ° r a PP roximate| y f minutes. The reaction was substance "complete 

HEt!£ y ^ "' nhydnn te8t A " 9ht ye " OW Color resu,ted from "'nhydrin test indicating tha ^e 
amino terminus of the peptide was protected by an acetyl group aicaung mat tne 

F. Cleavage of Peptide from Resin 

,, H ISn ePti ? e r S f n !f Ved frDm thS PGptide resin by stirrin 9 in a so,ution <* 10 parts (vM hydrofluoric 
acd (HF) contaming 1 0 o/, anisole to 1 part resin for 45 minutes at 0"C . After substantia^ dlTthe HF 
was removed using reduced pressure, the resulting mixture was washed with anhydrous It O The fZ 

sssirr f T the residue with giaciai hoac - so% hoac - d SSI 

^neS t f.T'VT tit,ed PePtide COmP ° Und W3S purified usi "9 reverse-phase HPLO 
The pept.de gave the following amino acid composition upon hydrolysis Val 1 Of IV Leu 1 ««1 

a„r nt H b KV«S?^ WhiCh C0rr6Sp0nds to ^ proper ratios forThe tiled compound The peptide was a£o 

analyzed by MS(FAB) which confirmed the molecular weight (822) of the peptide 

Examples 37-40 were prepared substantially in accordance with the procedure detailed in Example 36. 

Example CcmDound 

37 CH 3 C(0} -NA-Nva- Sta- Nva-NA-NH 2 

38 CH 3 C<0) -NA-Nva -AHPPA-Nva-NA-NH 2 

39 CH 3 C(0) -NA-Val- Sta -Abu-NA-NH 2 

40 NA-Val -AHPPA-Leu-NA-NH 2 
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Table i 



Amino arid romp QsJj^LorL_and M&lggnl a r w^iglir 



Amino Acid Analysis Molecular 



70 



15 



20 



25 



30 



Examn 1 p 




Theo . 




Theo 


37 


IN A 


2 . 00 


2. 14 


808 




WVd 


2 . 00 


1.85 






AHPPA 


1.00 


PRES 




38 


IV /4 


2 . 00 


2. 08 


842 




Nva 


2 . 00 


1.92 






o *- 


1.00 


PRES 




39 


Val 


1.00 


1.01 


794 




Abu 


1.00 


0.98 






NA 


2.00 


2.01 






Sta 


1.00 


PRES 




40 


Val 


1 .00 


0.88 


814 




NA 


2.00 


1.93 






Leu 


1.00 


1.12 






AHPPA 


1 .00 


PRES 





Weight 
MH+ 

809 



843 



795 



815 



35 



PRES - present 



40 



45 



50 



The reaction was complete when the resin turned red^h m ° n,t ° red tta test ' 
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54 



42 
43 



10 



15 



20 



25 
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4 1 CH 3 C (O) -Gly-val -Val -Sta-Ala-Thr-OH 

(CH 3 ) 2 CH-Gly-Val-Val-Sta-Ala-Thr-OH 
Gly-val -val-Sta-Ala-Thr-OH 

44 (CH 3 ) 2CH-Gly-Sta-Ile-Ala-Thr-OH 

45 G iy-Val-sta-Ala-Thr-OH 

46 (CH 3)2CH-Gly-Val-Sca-Ala-Thr-OH 

. fCH 3 ) 2 CH-Gly-val-Val-lle-Sta-Thr-OH 
(CH 3 ) 2CH-Gly-Val -Sta-Ile-Ala-Thr-OH 



47 
48 



The compounds prepared in Examples 41-48 were anal*™* w „ -„ 
and for mo.ecu,ar weight by MS(FAB). T he ^^S^?^^™*^ up °" h *«W 



30 



35 



( 

40 



45 



50 



55 



55 
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TablP ;> 



Am i no ar i d r n ropos i ri n n-and Mo dular wpin^ r 



41 



10 



15 



42 



20 



25 



43 



30 



35 



40 



45 



50 



44 



45 



ResitW 
Gly 
Val 
Ala 
Thr 
Sta 

Gly 
Val 
Ala 
Thr 
Sta 

Gly 
Val 
Ala 
Thr 
Sta 

Gly 
Ala 
He 
Thr 
Sta 

Gly 
Val 
Ala 
Thr 
Sta 



Amino Acid 

Then. 

1.0 
2.0 
1.0 
1.0 
1.0 

1.0 
2.0 
1.0 
1.0 
1.0 

1.0 
2.0 
1.0 
1.0 
1.0 

i.o 

1.0 
1.0 
1 . 0 
1 . 0 

1.0 
1.0 
_ 1.0 
1.0 
1.0 



Analysis 

Actual 

1 .066 
1.529 
1.000 
0.957 
PRES 

PRES 

1.84 

1.15 

1.010 

PRES 

1.000 
1 .78 
1.13 
0.990 
PRES 

PRES 

1.000 

0.826 

0.967 

PRES 

1.020 
1.050 
1.020 
0.910 
PRES 



Molecular 
Then 

644.7 



666.2 



602.6 



559.6 



Weight 
Meas . 

645 



667 



603 



560 



503 .5 



504 



55 



56 
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Table ? (continued 



E xample Residue 



Amino Acid Analysis Molecular 
Shea* Actual Xhsxu 



Weight 



10 



46 



15 



20 



41 



25 



30 



35 



48 



Gly 


1.0 


PRES 


Val 


1.0 


1 . 06 


Ala 


1.0 


1 .03 


Thr 


1.0 


0.92 


Sea 


1.0 


PRES 


Gly 


1.0 


PRES 


Val 


1.0 


1.609 


He 


1.0 


1.811 


Thr 


1.0 


1.000 


Sta 


1.0 


PRES 


Gly 


1.0 


PRES 


val 


1.0 


0 . 94 


He 


1.0 


1.21 


Ala 


1.0 


0.96 


Thr 


1.0 


0.90 


Sta 


1.0 


PRES 



567.8 



568 



686.8 



687 



659 



660 



40 



45 



50 



65 



PRES - present 

Specif^ <" accordance with the procedures detaHed above. 

1. The com^unds'shown fn E«rn P , es SS^SlTiSS^S'S^ deSCnbed in *™» 

249-258 and 275 were prepared using the general oL.tt h ' ?~ 2 ° 6, 21 °' 212 " 214 - 218 - 239 ' 242 ^3. 
pounds shown .n Examples 124-13 and °146 Pw? e o e ^ " "'"f Examp,e 6 ' 8 ' and 25A - Th ° com! 
ample 31. The compounds shown fn ExlZ 1 4 S Z^^^ST^ h 
erally prepared using the procedure described in Examoie a i iilS,! r ' 163 a " d 240 ' 241 were ^n- 
^chloride) for methanesulfony^^ 

211 and 215-217 were Generally nr^Zn CO [? pounds shown Examples 155-157, 164-169, 207-209 
shown in Ex**^^?™^ g'^atp^r EXamP,e 16 " 

28 and 29, using intermediate «w^^,!ZJiS^ U t ^ the 'T^ 5 deSCfibed in Exam P ,es 
In Examples 259-262 were prepared using tZ pr^l^^ % epara ' on 1 ° C ' The com P<™°s shown 
shown in Examp.es 263-273 were ^^Z^^^^^ «- compounds 
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Table 1 



Ph Ph 



49 



50 



51 



52 



53 



54 



55 



56 




~CH 2 CH 3 



MS: m/e 785 <M + +1) 

1 H NMR: 5 8.05 
<«, 2); 7.72 <m, 2); 
7 -45 (m, 2); 7.io 
Cm. 10).- 5.35 ( S , 4); 
4 15 (m. 2); 3.95 (m. 
2); 3.10 <d, 1); 2.80 
(m. 5); 2.0 (m, 2); 
0-8 ( m , 12) 

Yield: 7 mg (80-85%) 



MS: m/e 743 (M + +l) 



MS: m/e 751 (M++1) 

X H NMR : 5 7.50 
< s < 2); 7.10 (m, 20); 
6-68 (s, 2); 4.95 
(s. 4); 4.05 On, 4) ; 
3-20 On, 1); 2.60 
(m, 8) 

MS: m/e 823 (M++1) 
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Ph Ph 



10 



15 



20 



25 



30 



35 



40 



45 



S2L. 



57 



58 



59 



60 



61 




R 3w 



62 



63 



(X 



(X 

CX 

CX 



CX„A 



o 



I 

CH 3 




N 



R2 



-CH 2 SCH 3 



R 3w 



£Ch g pi 



-CH 2 CH 2 C(0)NH 2 / MS: m/e 807 (M++1) 

O / 

-CH 2 CH(CH 3 )/ MS: m/e 778 (M+) 



V 

o 



CH(CH 3 ytH 2 CH3 MS: m/e 777 (M+ + 1) 




MS: m/e 784 (M+) 



-CKCCH 3 )2 



-CH(CH 3 ) 2 



-CH 3 



X H NMR: 6 8.42 
<m, 2); 7.70 (m, 2); 
7 -20 (m, 14); 4.22 {m, 
3 > <* 4.0 (q, i) . 3>85 (d 
1 ) ; 3 . 6 

4); 3.22 <m, 1); 
2-95 (m # 4); 2.82 
<s. 6); 2.fi0 (m, 4); 
i-QS (m, 2); 0.8 
12) 

MS: m/e 888 (M++2) 



MS: m/e 694 (M++2) 
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55 



59 
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10 



15 



64 



Table 1 (Cont ' H } 



Ph Ph 



R 3w 




CH, 

o 



R2 



-CH 2 CH 2 CH 3 



EQhern 



MS: m/e 878 (M + +2) 



20 



65 



25 66 



so 



35 



40 



45 



50 



67 



68 



69 



70 



71 



72 



CH3 

B^JL^N^^ -CH 2 CH 2 CH 2 GH3 MS: rr,/e 906 (M++2) 
O 





MS: m/e 780 (M++2) 



-C(CH 3 /) 3 

O 
CH 3 

f (CH 3 )CH 2 CH 3 MS: m/e 807 (M + + 3) 

O 

0^°V^ / CH 2CH 2 CH 2 CH 3 MS: m/e 780 (M + +2) 



-CH(CH 3 ) 2 




MS: m/e 791 (M++1) 



MS: m/e 872 (M++2) 



MS: m/e 749 (M + + l) 



MS: m/e 780 (M++2) 
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Ph Ph. 



R 3w- 




73 



74 



R 3w 




o 



R 2 ££MaB 
-C{CH.i) ? . MS:/m/e 879 (M + +l) 



0~» 



-CH{CH 3 )CH^CH 3 MS: m/e 777 (M+ + 1) 




R 2 



R3w 



75 OX*v — 

o 



[I jT J MS: t/e MB (M*i 



76 



77 



78 



ch 3 

H N JL^N^ -CH(CH 3 )CH 2 CH 3 jQQ) MS: m/e *,.m (M ', 



o 



-CH 2 CH 3 



-CH2CH3 





MS: m/e 850 (M**2J 



MS: m/* 912 (M**l) 
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10 



15 



20 



25 



30 



35 



Ex 
79 

80 
81 



ch66h 3 ) 2 2 MS; m/e 7?8 ^ 




MS: m/e 806 (M++2) 



X H NMR 
S-2 (m, 
(™< 2); 
7 -72 ft. 
( t , 2 ) ; 

7 -10 (m, 

4-15 fm, 
<m, 1); 
3.38 (m, 
<s, 3); 
2.55 (ro f 
(m, 4); 
0.97 ft, 



(CD 3 OD) ; 5 



2); 
7.83 
2) ; 



7.95 

2) ; 

7.55 
7 -40 (d, 2) 
10); 4.70 
ft, i) 
3.98 
3-85 (m, i) 

1); 3.02 
<s, 3) 
1 .80 
1.58 (m, 8) 
6) 



4 .40 

2); 



2 .97 
4); 



40 



45 



50 
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TahlP 4 




-CH 2 OH MS(FD): m/e 562 (M + ) • 

O 220 (100) 



^N*^ 0 ^ -CH(CH 3 )CH 2 CH 3 MS(FD): m/e 639 (M+) 
OQL^N^ -CH(CH 3 ),CH 2 CH 3 MS(FD): ro / e 652 (M*) 

-CH 2 CH 2 C(0) NH 2 MS(FD): m/e 623 (M+) 




US 



(FD) : m/e 621 (M+ 2 ) 



MS(FD) : m/e 612 (M* 2 ) 
Jl X - lsL ^/ "CH 2 CN MS(FD): m/e 637 ( M + 3 ) 

^O^OC^^~° H2CN MS (FD) : m/e 697 <M+ 2 ) 



63 





e S80 (M+j 



£-ly*i S for C 35 H 4 N 5 o 5 : 
C *lcd: C, 68.72; H ! 
_ 6.76; n ii 45 . 

Fo ^d: c. 65. 60,' H, 

6 - ei -' N, 10.94. 

MStFD): m/6 51 g (M+) 



80 mg (S3t) ; 
white solid 



MS(PD): m/e 516 (M+) 



/ 
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Table 4A 



Example 



O I H 



R2 




PChem 



95 



96 



97 



98 



99 



100 




Analysis for C31H45N3O5: 
Calcd: C, 69.12; H, 8.23; 

N, 7 .80; 
Found: C, 69.38; H, 8.43; 

N, 7.96. 
/ 

MS ( FD ), : m/e 669 (M+) 



MS(/FD) ; m/e 6 34 (M + ) 



Sv^jrv. /Analysis for C35H45N3O5S: 
T jj /Calcd; C, 67.82; H, 7.32; 

N, 6.78; 
Found: C, 67.57; H, 7.20; 
N, 6.52. 

^' S N*Ky^ MS(FD): m/e 670 (M + ) 

0 Analysis for C37H47N3O7: 

^^^n-^YS^ c * lcd: C, 68.82; H, 7.34; 
Lfl N, 6.54; 

V Found: C, 68.65; H, 7.20; 

N, 6.77. 

MS (FD) : m/e 637 (M+) 




MS(FD): m/e 621 <M+) 
MS (FD) : m/e 626 <M + ) 
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10 



V- 




15 



20 



Example 



104 



R2 




EChero/ 

/ 

Analysis for ,C 2 ,iH 3 7N 3 03 
Calcd: C. 74.04; H, 8.48; 

N./9.56; 
Found: c/ 70.85; H, 8.59; 
N, 9.56. 



25 



30 



35 



40 



45 



50 



55 



105 
106 

107 
108 



NH 



109 



110 
111 

112 
113 




MS: ,m/e 478 (M + ) 



MS (FD) : m/e 569 (M + ) 



MS (FD) : m/e 534 (M + ) 

Analysis for C 30 H37N3O 3 S: 
Calcd: C, 69.33; H, 7.18; 

N, 8.08; 
Found: C r 69.60; H, 7.43; 
N, 8.07. 

Analysis for C3 3 H-, fl N40 3 S: 
Calcd: C, 69.45; H ( 6.71; 

N, 9 . 82 ; 
Found: G. 69.59; H, 6.58; 
N, 9.61. 



Yield: 0.75g (42%) 



MS (FD) : m/e 538 (M + ) 



MS (FD) : m/e 521 (M + ) 



MS (FD) : m/e 526 (M + ) 
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Table 4C 



10 



15 



20 



25 



30 



35 



40 



45 



50 



O J, H 



Example 
114 

115 
116 

117 
118 

119 

120 
121 

122 
123 



R2 




V 




-CH2CH2SCH3 
>s^/n 




55 



MS (FD) : m/e 611 <M+) 



MSfFD^ m/e 644 (M+) 
MS (ED) : m/e 575 (M+) 



MS ( FD) : m/e 608 (M + ) 



MS (FD) : m/e 561 (M+) 



MS (FD) : m/e 594 (M + ) 

MS (FD) : m/e 514 (M + ) 

MS (FD) : m/e 612 (M+) 

Analysis for C3SH40N4O5S: 
Calcd: C, 66.86; H, 6.41; 

N, 8.91; 
Found: C, 67.13; H, 6.37; 

N, 8.63. 

Analysis for C 3 sH 4 N40 6 S: 
Calcd: C, 65.20; H, 6.25; 

N, 8.69; 
Found: C, 65.49; H, 6.26; 

N, 8.61. 
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15 



20 



25 



30 



35 



40 



45 



50 



Example 
124 

125 

126 
127 

128 

129 

130 

131 
132 



H 0 



XVS 

o o R ? H 



MS(FD) : m/e 647 (M+) 
MS (FD) : m/e 680 (M + ) 

l^jl MS (FD) : m/e 611 (M+) 
MS (FD) : m/e 628 (M+) 





MS (FD) : m/e 644 (M+) 



MS (FD) : m/e 597 (M + ) 



MS(FD): m/e 630 (M+) 

MS(FD) : m/e 649 (M + ) 
^XjL MS ( FD) : m/e 615 <M + ) 
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10 



O* 



Table 4D (Cont'd) 
Ph 

H " ^ 



O R ; H 




15 



Example 



R2 



PChem 



20 



25 



30 



35 



40 



45 



133 



134 



135 



O 
ii 



XX. 



V 




""7"" 

Analysis/for C 3 1H38FN3O7S2 : 
Calcd:/C, 57.48; H, 5.91; 

/ N, 6.49; 
Found: C, 57.19; H, 5.86; 
N, 6.23. 



MS(FD) : m/e 598 (M + ) 



Yield: 30 mg (36%) ; 

colorless oil 



Yield: 44 mg; 

white solid 



MS(FD) : m/e 604 (M + ) 



MS(FD) : m/e 620 (M+) 



so 
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15 



20 



25 
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35 



R 3w. 



40 



45 



50 



140 



141 



r3w 



142 



143 <! *a^M* 



144 



CH 2 S0 2 NH 2 



-CH 2 S0 2 NH 2 



145 



146 



55 





LO 

/ MS(FD): m/e 701 (M+) 

/J MS(FD) .- m /e 680 <M+) 



MS(FD) : m/e 625 (M+) 



MS (FD) : m/e 646 (M+) 

I J Calcd: C. 68.82; H, 

7 -34; N, 6!51; 
Found: c, 69.16; H, 

7-50; N> 6.56. 



h 3 on/ 



MS(FD) : m/e 653 (M + ] 
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Table 5 (ronh » fj ) 
Ph 




71 



10 



15 



20 



25 



30 



35 



40 



45 



50 
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Table 

H 



55 



Example 
153 

154 
155 

156 

157 
158 

159 
160 

161 
162 

163 





MS (FAB) : mass 588.3051 



Yield: 0.51g (55%) 



MS(FD) : m/e 588 (M + ) 



MS(FD) : m/e 623 (M + ) 



MS (FD) : m/e 587 (M + ) 



MS (FD) : m/e 560 (M + ) 



MS (FD) : m/e 561 (M+) 



MS (FD) : m/e 568 (M+) 



MS (FD) : m/e 530 (M + ) 

Anaiysis for C 37 H 41 N 3 0 6 : 
Calcd: C, 71.25; H, 6.62; 

N, 6.74; 
Found: C, 71.32; H, 6.70; 
N, 6.67. 

MS ( FD ) : m/e 575 (M + ) 
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50 
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Table 6 (Corn- -d) 
.Ph 



MS(FD):,m/e 599 (M+2) 



MS/tFD) : m/e 616 (M+2) 




MS ( FAB ) : m/e 623 (M+l) 



MS (FAB) : m/e 623 (M+l) 



MS (FAB): m/e 558 (M +1 ) 



MS (FAB) : m/e 559 (M+l) 



MS (FAB) : m/e 609 (M+l) 



MS (FD) : m/e 623 (M +1 ) 
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Table 6 fcont 1 d) 
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Table 6 (Conr 'rl) 




-H MS ( FAB ) : m/e 455 (M +1 ) 
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Tahlf R (Cnnr '/ft ) 




78 



EP 0 652 009 A1 



10 



Tabi * 7 jgant 'ft) 
.Ph 




IS 



£2U 



R2 



PCherc 



20 



25 



30 



35 



40 



204 

205 
206 

207 

208 
209 




< H X) 



MS'(FAB) : m/e 595 (M + ); 

128 (100) 

MS(FD) : m/e 633 (M + ) ; 

633 (100) 

MS(FD) : m/e 626 (15) ; 

625 (35); 220 (8) 



MS(FD) : m/e 717 (M + l 24) 



MS(FD): m/e 688 (M+1,100)- 
220 (22) 



MS(FD): m/e 702 (M-,100) 



21,6 

I 

I 

i 

211 



-CH 2 CH 2 C(0)NH 2 MS (FD) : m/e . 624 ( M +2) 



O 



1 



50 




MS(FD) : m/e 739 (M+l, 35) ; 

738 (100) 
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Table 7 



10 



15 



20 



25 



30 



Example 



212 



213 



35 



40 



45 



214 
215 

216 
217 




r _DCH 3 



H 



•NH 2 



PChem 




m/e 594 (M+ 2 ) ; 

501, 372, 224 
5 1 .48 (s, 9H) ; 2.78- 
6H); 3.71 (m, 1H) ; 4.30 
tm, 1H) ; 5.05 (m, 1H) ; 5.16 (s 
2H); 5.98 <s, 1H); 6.76-6.85 (m, 
2H); 6.92 (t, J=9 Hz, 2H) ; 7 17- 
7.43 (m, 11H); 7.70 (t, J=9 Hz. 
1H); 7.85 <t, J=9 Hz, 1H) ; 7.95 
(d, J=9 Hz, 1H) ; 8 . 18 (d 
J=9 Hz, 1H) ; 8.27 <d, J=9 
Hz, 1H) ; 8.39 (d ( J=9 Hz, 1H) - 
9.00 (d, J=12 Hz, 1H) . 



X H NMR 
3.12 <m, 



MS (FD) ; m/e 702 (M + ) 



MS(FD): m/e 640 (M+1,38); 

610 (63) ,'593' (56) 



MS (FD) ; m/e 625 (M + ,100) 



^^jl^^^ 0 " 352 MS(FD): m/e 681 (M+l) 
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Table ft 




Example 



PChern 



218 



219 



220 



221 



222 




/ 

MSC/FD): m/e 716 (M + , 100) 
MS(FD) : m/e 626 (M + , 100) 



MS(FD): m/e 616 (100); 396 
(15); 395 (33); 394 
(8) ; 221 (18) ; 22 0 
(100); 192 (20); 
191 (88) 



MS(FD) : m/e 692 (M + ) ; 

691 (100) 



MS(FD): m/e 642 (M+, 100); 
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TahlP 9 



Example 
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226 



227 
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Table 9 (Cont'd) 
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Ph 



w 



15 



Example 



20 



25 



232 



30 



233 




40 



X H NMR : 
(s, 3H) 
(ra, 2H) , 
(m, 1H); 
(m, 1H) 




5 1*45 (s, 9H) ; 2.26 
2.73-2.80 (m, 2H) ; 2.94-2.99 
* 23 < m < 2H); 3.90-3.95 
4.29-4.40 (m, 1H) ; 4.89-4.97 



MS (FAB) : 636 ( M +, 100) 
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10 



15 



20 



25 



30 



40 



45 



Example 



234 



235 



236 



237 



238 



239 



240 



241 



PChem 



MS(FD) : m/e 637 (M + ) , 
636 (100) 




MS (FD) : m/e 537 (M+) , 
536 (100) 



MS (FD) : m/e 671 (M + ) , 
670 (100) 



"T^j) MS(FD): m/e 587 (M + , 100) 
> ljj) MS{FD): m/e 487 (M + , 100) 



V MS (FD) : m/e 621 (M+, 100) 

O 



7r ^ s xo 



578 (100) 



50 



/ O kJJ MS (FD) : m/e 529 (M + ), 

528 (100) 
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Table 12 

Ph 
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Table U 



10 



is 



20 



25 



30 



35 



40 



£2^ 



249 



250 



251 



252 



253 



254 



45 



R2 





££hsm 



alysis for C39H 5l N 5 07 
led: C, 66.74; H, 7.32; 
N, 9 98 • 
Found: C,' 65.59; H, 7.44; 

N, 9.76. ' 



Yield: 100 mg (33%) 



MS (FD) : m /e 740 (M+_!) 



MS (FD) : m/e 741 (M+) 



Analysis for C i8 H 49 ^ s o 7 
Calcd: C, 66.36; H, 7.18- 
„ N. 10.18; 

Found: C. 65.63; H, 7.10; 
N, 10.28. 

Analysis for C38H 49 N 5 o 7 

N, 10.18; 
Found: C, 66.20; H, 7 23- 
N, 10.31 ' 
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Table 14 



h 2 n 




O JU H 




-CW(CH3 > 2 S 

,-XH{CH 3 ) 2 R 

-CH 2 C(0)NH 2 S 

-CH 2 C(0)NH 2 R 




PChgm 

MS(FD): m/e 636 (M + , 100) 

MS(FD): m/e 636 (M + , 100) 

MS(FD): m/e 652 (M+, 100) 

Analysis for CH39H48N4O4 
Calcd: C, 7 0.13; H, 6.81; 

N, 10.76; 
Found: C, 70.38; H, 7.01; 

N, 10.79. 
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Jflble 15 

Ph Ph 



Example 
259 



260 



261 



R 3w 



OH 
R 2w 



PCh<? n* 



CH/ 



/ o 



06° 



o 



262 / 

o 



-CH 2 CH(CH 3 ) 2 



Yield: 105 mg 
(50.2%) 



MS: 795 (M + ) 



Yield: 16.1 mg 
-CH 2 CH 2 CH 3 (10.6%) 



-CH 2 CN 



Yield: 40 mg (4%) 



( ) 
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Table 16 



Example Compound / PChem 

MS (FAB) : m/e 824 
MS (FAB) : m/e 768 
MS (FAB) : m/e 781 
MS (FAB) : m/e 809 
MS (FAB) : m/e 823 
MS (FAB) : m/e 809 
MS (FAB) : m/e 823 
MS (FAB) : m/e 767 
MS (FAB) : m/e 768 
MS (FAB) : m/e 810 
MS (FAB) : m/e 823 



MS(FD) : m/e 719 (M + ); 
617 (100) 



275 




0) 



As noted above, the present invention provides a process for identifying a pAP production inhibitor, com- 
prising: 

(1) administering an aspartyl protease inhibitor to a test system; 

(2) measuring 0AP production in the test system; and 

(3) comparing pAP production in the test system to pAP production in a control test system in which no 
such aspartyl protease inhibitor has been administered. 

This aspect of the present invention is carried out as follows. First, test compounds which inhibit exemplary 
aspartyl proteases, particularly cathepsin D, are identified as aspartyl protease inhibitors. As used herein, the 
term "test system" refers to an assay that is designed to measure aspartyl protease inhibitory activity. Atypical 
test system used for such identification is a non-cellular assay where turnover of the protease substrate is 
monitored upon the administering of a protease inhibitor. The turnover of the protease inhibitor is then com- 
pared to the turnover of substrate in a control test system in which no such aspartyl protease inhibitor has 
been administered. As used herein, the term "control test system" refers to an identical test system that is run 
8ide-by-side with the test system with the exception no aspartyl protease inhibitor is administered. This non- 
cellular assay Is used to identify those test compounds having suitable aspartyl protease inhibitory activity In 
a non-cellular environment. 

An example of a non-cellular assay that may be used to determine in vitro aspartyl protease inhibitory ac- 
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264 
265 
266 
267 
268 
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- NA-NH2 
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tivity reacts partially purified human brain cathepsin D with a substrate ™ ■ 

The resultant reaction mixture is divided into nortions and i J^^S P * re " ,n tet ra<i«capeptide. 

time. Afterthe reaction Isstopped. toZZ^^^Z^^ • ncubated for a different period of 

HPLC. Protease inhibition activity may beTatcuTateS ^ ^^' OT ," d !^^^ ,ww, ^ to 
» exemplified in Assay 1. below. ca "ulated based on the rates of substrate turnover. This assay is 

suitable fluorometric subs^ra^ J f*" l° e3Ch We " to 9 e ^ with contro,s. A 

preselected time, e.g.. 30 minutes After enzvl Si t f reaCt '° n mixtUre is a,lowed to rea * far a 
> determined fluomme't i«l.yTnd then he P rS e inhib Ln ITT ' 1" ° r itS product ma * * 

substrate turnover. This assay is eSmpHfTdt Aslay 2 below " ' ^ ^ Ca,CU ' a,ed ^ ° n the ° f 

^^^^ 

the competitive inhibition of the hXvsis of hlXo • ^ I 3 '"* the " be deU> ™™<* by quantifying 
that areusefu. for *s™£gl^ 

237:899-906. A pmfened chromoUn^ d scussed ,n Dunn, et aL. (1986) Biochem. J.. 

SL, Protein Science. (1993) 22 6< f 276 Ca ' hePS,n D 3SSay iS disclosed in Scarborouoh. RE »■ 

of the er*yme. Enzyme concentri c l ° quantitate the ac <™ concentrator, 

compoundare prepaid at conce ni nS^Smm i? te T / T ^ StOCk S ° ,UH ° ns ° f the test 
stock solutions may be further dDuST-^^Ston^h . f 5(M00 mL P ° rtk,n * ofthe ** 

First, the percentage of inhibition" ^ the ^Ze ^cuLlT 5 * 3 °° " M dete ™<" a «°ns. 
may be determined relative to a control reac font Tte L ?* SenCe ° f 4mM ° f the test impound 

Then, the test compounds are assayed ? iT* ^ T C ° mpound ' s P*™* 
terminations. concentration range of. for example, 5 to 300 uM for rate de- 

WW substrat.cor^ntrXon. The kinei STk T^lTt ™ """^ " "» 

ueeas (JAP production Inhibitors. The Z ia, ass len ™ ™et suitable tor 
on a relath. rankins of those teat conio^nfcn^TT, ?, P * P '"'"'" K " V MM '* "<*> to »<"»« 

tnent of Inhibitory mM^ZS^S^^t ™'° ' yP ' M " > "* based °" »" «*«** =«saaa- 

and the concentration which results in an inh bL Z ^^T^T^r^ 
pounds which result In an IC50 value at or below a 8etectedThr!!h^2 k , ° Va ' Ue - A " t6St corn " 

protease inhibitors and may be further le^ZlorlTto ZTlZ * desi 9 nated suita °' a aspartyl 

vaiue isarbitrary. but will usually be a IZVc^Z T^^O^X.'"" inVentk r ™ S threSh ° ,d 
1 ug/mL. and sometimes 250 ng/mL. or below. M9 U m ° re USually 5 ^ mL > often 

Upon identification of aspartyl protease inhibitors further screening «,;n h„ „„( , . , 
partyl protease Inhibitors which inhibit the intracei.ular product on ^Vhe ^r£Z? IS? 
is typically measured in a cellular assay or in an animal mode° or boX' P " mh,b ' t,0n aC " Vity 
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The cellular assay preferably utilizes a cell line which has been transfected to overproduce BAP such as 
a cell l,ne which has been transfected with the Swedish or other mutation responsible for AD or other BAP- 
!!i a «i^ T I yP,Ca "^ th6Se aSS3yS meaSUre PAP P roduction in a 'est system in which the aspartylpm- 
SfS^itSir! T ad ^' n,Sfered and in a control test system in which no such aspartyl protease inhibitor 
has been administered in order to measure a reduction in BAP production relative to the control These assavs 
may measure BAP production or the presence of a cellular characteristic which is related to BAP production 
further ,nh,brtors wnich inhibit "otherwise affect intracellularpAP production will typically be tested 

The test system used to measure the BAP production inhibition activity is typically a cellular assay or an 
an hjjal model. Preferably, the P AP production inhibition activity is obtained by direct measurement of^AP p£ 

£££ ™ T*' 38 d6SCribed in W ° 9410569 - ^ '«* disclosure of which is incorporated herein by 
reference. This assay is exemplified in Assay 4, below. y 

For example mammalian cell lines, typically human cell lines, are grown under conditions which result in 
the secretin of detectable amounts of pAP into the conditioned culture media, typically in the range of from 

2SHl?*t 10 10 1?-" 11 " ^ 9rOWin9 Ce " S Und6r COndiUOnS Which reSult in the accumuiation of p^ n ^ 

ma a sl e h^ re °;! d,Um ' a0d eXP ° Sing the CU ' tUred Ce " S l ° an W** protease M *<*> « is Possible to 
measure the effect of the aspartyl protease inhibitor on pAP production. An aspartyl protease inhibtor which 
diminishes PAP production is useful for the therapeutic treatment of AD and other pAP-related condSons 

kidnlv'S '£? ^ in ? Ce " Ular aSS3y inC ' Ude human and animal ce » ^ s -h as the 293 human 
TO L£ nH^ U T neUro i 9 "° ma Ce " ,ineS • hUman HeLa Ce " S - Primaf y human endothelial ce.ls (e.g.. HU- 
a^li' £T y human Ji broblasts or 'V^Phoblasts. primary human mixed brain cells, including neurons, 

of e^retln lpp Ur09 /' a ; ^'k 06 ! 6 hamP5ter ° Vary (CHO) CeMs - and the ,ike - Preferred are ca » ''"as capable 
anZ7?n?P L Tr S ""f OVerproduce P AP " As usad herein, the term "overproduce" means thaUhe 

noZ Z£t f ' T 'J! Vanam APP Wi " be 9reater than the amount P roduced '««. any or all of the 

nonnal APP ,so forms, e.g the 695, 751. and 770 amino acid isoforms which have been previously described 

HSUffiStS^ Var - am c S th ° Se haVi " 9 °" e ° r S6Veral amin ° acid s^tit'tions dJctly a^nlno- 
termlnal of the BAP cleavage srte. For example, K293 cells which express an APP containing the Swedish mZ 
tation produce approximately six-fold to eight-fold more PAP than cells expressing norma. APP 

p-amyloid peptide may be measured in the conditioned culture medium by any technique which is suffi- 
ciently select.ve and sensitive to identify substantially intact P AP in the presence of other APP fra^ants wnS 

BAP' suras e a n ni h "r n0, ^ d r eCt ^ ' eChniqiJeS ™> be ^ s.JJn^c^t 

speaf,c,ty and senary to P AP. Antibodies which are monospecific for the junction region of pAP are capable 
o dishngu Ishing pAP from other fragments. As used herein the term "PAP junction region" refers to thafCon 
of BAP wh,ch is centered at the site between amino acid residues 16 and 17 (Lys, 6 and Leu 17 ) The BaS Ion 

fTm^ s S f ° r n T a /- P ;° te0,ytiC Pr ° CeSSing ° f APR SuCh n ° rmaI proces ^9 result a^ty^S 
fragments wh ch are potenbally immunologically cross -reactive with the intact P AP molecule Antibodies raised 

r^::p^ PePtidB COnSiSUn9 ° f amfn ° add reSidUeS 13 - 28 ° f * AP bave baa " '°- d zzsz 
Suitable detection techniques include ELISA, Western blotting, radioimmunoassay, and the like Atypical 
ofa TUS ^SfS P T Pr ° dUC,i0n iS d6SCribed " W ° 932152 6- This assay relies on the measuremem 
ZlSSSZ r °of r ( ° x: than PAP fragment) WhiGh is produced and secreted '"to the cel. culture as a 
%?t*2Z% ^ SeCreted fra9mentS C ° mpriSe 3 subs tantia..y intact amino-terminal sequence of 

Ap£ t k . 3CidS ° f ,he carb0 ^-t«^inal residue (methionine in the case of the normal 

iZZSSZi r C 5 r ad,3Cent t0 thC PAP regi ° n and intaCt APP ln Particular, the secreted fragments 
APP Z ZtllT ? y S T enCeS WWCh terminate in Met «* and L * s ™ of the 695 ami "° a " d iso?orm of 
£Z'„ 1 £ f P ?? numbenn 9 for the ° ther isoform s and corresponding amino acids for the mutant APP 
forms, such as Lys^-Met^ to Asn S95 -Leu 596 for the Swedish mutation 

tihoHV«^ d o d f teCti °?-! e ? niqUe inC ' UdeS 3 lW °- si,e ° r " sandwich " assay employing a junction-specific an- 
SJl^ ant ' bod y wh,ch is bound t° a solid phase and a second labelled antibody which binds to 
t r than f tbat b0und ^ the ca P ture ^"tibody. The second labelled antibody preferably recognizes 

?J2SICK be convenient,y raised against 3 synthetic peptide consistin9 

Co JJt WOQ 9 !^ Pr0dUCtion ma y be ^nitored in an animal model, such as the mouse animal model dis- 
^ 91 " 810 ; *■ an,mal model that expresses another APP isotype and/or variant may also be used 
to screen aspartyl protease mhibitors. Testing in an animal model will typically be performed in addition to the 
f X d6SCr,bed above - Thus - the P resent invention also provides a process of identifying P AP pro- 
ducts lnh.brtors. comprising (1) measuring pAP production in a cellular assay; and (2) measuring pAP pro- 
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duction in a body fluid of a test animal. The P AP production in a body fluid of a test animal may be measured 

asparty, protean Inhibitor may be added to a C, euliure to orter to tohlbl, ^dtcTiJ byZSJS' 

-^aSSiEr"" an<< SUb — "" ~ - "** P-.- — d wl.^' 
The following Assays are offered by way of illustration, not by way of limitation These Assavs were rarrw 

Assay 1 

CATHEPSIN D INHIBITION ACTIVITY (NON-CELLULAR ASSAY) 

applied Ito a fBSS+SSXlL. ^o^^l^Z^Zf^l^t 
i-iie-riis Leu- Leu vai-Tyr-Ser [SEQ ID NO:3], Bachem Bioscience. Inc., Philadelphia PA, was addad to «,*h 



Assay TV,h. o 1 
CatheDHin D ^crjyjj^y f^ p - rP i i„i^ r ) 



Compound 




— Structure 








Pepstatin 


Iva-Val-Val-Sta- 


Ala-Sta 






IC50 

0 


Example 41 


CH 3 C(0> -Gly-Val 


-Val-Sta-Ala 


-Thr 


-OH 


4 


Example 42 


(CH 3 ) 2 CH-Gly-Val 


-Val-Sta-Ala 


-Thr 


-OH 


8 


Example 43 


Gly-Val 


-Val-Sta-Ala 


-Thr 


-OH 


53 


Example 44 


(CH3)2CH-Gly-Sta 


-Ile-Ala-Thr 


-OH 




>100 


Example 45 


Gly-Val 


-Sta-Ala-Thr- 


-OH 




>250 


Example 46 


<CH3) 2 CH-Gly-Val 


-Sta-Ala-Thr- 


-OH - 




>250 


Example 47 


(CH3) 2 CH-Gly-Val- 


-Val-Ile-Sta- 


■Thr- 


-OH 


>250 


Example 48 


<CH3) 2 CH-Gly-Val 


-Sta-Ile-Ala- 


Thr- 


OH 


>250 



(nMl 
.1 
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Assay 2 

CATHEPSIN D INHIBITION ACTIVITY (NON-CELLULAR FLUOROMETIC ASSAY) 

Afluorometiic assay was adapted from the method disclosed by Murakami et aL (1981) Anal. Biochem. 
110:232-239 for measuring renin activity. Human liver cathepsin D (Athens Research and Technology, Athens, 
GA) was diluted in assay buffer, 200mM NaOAc, pH 4.5, 150mM NaC! to 500 ng/mL and then 100 uL of this 
cathepsin D solution was added to each well of a 96 well plate with the exception of control wells which received 
Just 100 uL of assay buffer. Compound stocks were prepared by dissolving an aspartyl protease Inhibitor in 
DMSO for each concentration tested in the assay and then 5 uL of compound stock was added to each of the 
wells prepared above. Blank and enzyme control wells each received 5 uL of the DMSO vehicle. 

Following a ten minute incubation at 25°C to allow enzyme/compound interaction, 5 \iL of 500jiM f luoro- 
metric substrate (Suc-Arg-Pro-Phe-His-Leu-Leu-Val-Try-AMC [SEQ ID NO:4] f Bachem Biosciences, Philadel- 
phia, PA) in DMSO was added per well to initiate the reaction. After incubation at 37°Cfor 30 minutes, cathepsin 
D activity was terminated by the addition of 100 uL per well of 400 mU/mL microsomal leucine amlnopeptidase 
(EC 3.4.11.2, Sigma, St. Louis, MO) in 1M Tris-HCI, pH 8.0. 

The plates were then analyzed in a fluorometer (CytoFluor 2350, Millipore, Bedford, MA) with an excitation 
wavelength of 360nm and an emission wavelength of 460nm, in order to check for background fluorescence 
due to test compounds. Following a two hour Incubation at 37°C, to allow the amlnopeptidase to release the 
fluorophore, 7-amido-4-methylcoumarin (AMC) from the products of cathepsin D cleavage, the plates were 
again analyzed in the fluorometer. in order to check for potential false positives, i.e., inhibitors of microsomal 
leucine amlnopeptidase, residual aminopeptidase activity was monitored directly in each well by the addition 
of 20 uL/well of 2.5mM Leu-pNA (Bachem Biosciences. Philadelphia, PA) in 10% DMSO. Aminopeptidase ac- 
tivity was measured as an increase in the absorbance at 405nm in a UV^ microplate reader (Molecular De- 
vices, Menlo Park, CA). 

The compounds prepared in Examples 9, 12, 13, 20-23, 23A, 24, 30, 41-43, 45, and 48 were assayed at 
10 ug/mL for cathepsin D inhibition activity using Assay 2. Cathepsin D activity was linear under these condi- 
tions and the results are expressed as percent inhibition of the control activity in Assay Table 2, below. All re- 
sults presented are the mean and standard deviation of at least four replicate assays. 



Assay Table 2 



Cathepsin D activity in non-cellular 


fluorometric assay 


Example 


Cathepsin D Inhibition 


9 


44.4 ± 1.9% 


12 


12.4 ±3.7% 


13 


91.4 ±0.4% 


20 


94.8 ± 0.6% 


21 


78.3 ± 3.8% 


23 


96.3 ± 0.9% 


23A 


32.5 ± 4.7% 


24 


92.7 ± 0.5% 


30 


69.2 ± 3.5% 


41 


98.3 ±0.1% 


42 


89.5 ± 1.3% 


43 


87.9 ± 2.4% 


45 


30.6 ±4.8% 


48 


79.9 ± 2.7% 
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Assay 3 



CATHEPSIN D I NHIBITION ACTIVITY (NON-CELLULAR ASSAY) 

OX. resulting in the fbrmatio of Zt^e m^l^ ",'xture was incubated for 30 minutes at 
10.000 rpm) The acidic supernatent was a DD fed to a 2? Wa f rem ° Ved by cen ™"9*™ (30 minutes, 
ed with 0.1M sodium acetate pH 3 5 Tl% Brt£ .2T?S!* y °?T (pepstatin y a 9 a ™» equilibrat- 
ed to baseiine. and then efuted with I S^mM Trtha pT. T T 0 St? i"" 2^ * ^ - 
dialyzed against 10m M sodium phosphate X o 0 1% M 35 and SStSft ^ r* e ' Uent ^ 
O^-Sephaca, coiumn equated with the same £££££ 

the addition of the the test impound "Se S^rf S^S? "IT! *? SimNar ' y prepared without 
a particuiarconcentration of test compound ^ 

the reaction mixture in parallel to the control reacS! determined fo ' 'he test compound by monitoring 

cycle time of 17.2 seconds Ibr^m.Wy^^ 0 ' "* """^ ^ repeated ™< h 8 

Menten equation S Sua d SS^i^aJSSJ^.^T ^ t0 * e standa " «**•«- 
were estimated usfng the Dixo ^SS^^^S^^ ^ SUbStrate - 7,16 values of 

a^<0. 2 )orthe^ 

The compounds prepared in Examples 1-11 14-19 70 on an n m ^ 
ition activity using Assay 3. The resu.ts'are P^d^y ST* D 
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Assay Table 3A 



Examnlp 




1 


1.16 ± 0.26 


2 


0.75 ± 0.14 


A 

4 


a aa 


5 


0.24 


6 


1 .80 ± 0.26 


7 


0.42 ± 0.06 


o 
O 




9 


0.62 


10 


O.D1 


17 


A O _i_ A A 

2.3 ± 0.2 


18 


oil no 

2.2 ± 0.2 


aa 
22 


A A _i A A 

0.9 ± 0.1 


23 


0.073 


24 


0.042 


25 


<4 A A _i_ A A^ 

1.44 ± 0.26 


26 


1 OA i a i j 

2.30 ± 0.41 


33 


A AOO i rt rt/N^ 

0.023 ± 0.003 


o4 


U.Ulo 


35 


n. noc 
U.UOD 


36 


0.00039 ± 0.00004 


37 


0.00054 ± 0.00007 


38 


0.00047 ± 0.00007 


39 


0.00053 ± 0.00009 


40 J 


0.00098 ± 0.00012 
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10 



15 



20 



Assay Table 3B 


Example 


% inhibition at 4\i M 


3 


40 


11 


32 


14 


22 


15 


49 


16 


36 


19 


48 


27 


40 


28 


6 


30 


28 


31 


43 


32 


12 



Assay 4 



25 



30 



35 



40 



45 



50 



55 



PAP PROD UCTION INHIBITI ON (CELLULAR AfiftAVi 

fe^i^ ovary ce., ,ine CHO) .ere stab. y trans- 

bering) commonly ca7e7»h7s^ num- 
360:672-674. The^ransfected 

in Corning 96 well plates at 2.5x10- or 1xJS ceHs d TlTrl^JZ T ^1^° 751 SWE ' and Were 
Plus 10% fetal bovine serum. Following oveVnS -ZXZ^ZSF* " ^° * minima ' eSSential media 
bon dioxide (CC*), the media were removed an rlo^^ ffon rt .'" an ' nCUbat ° r •*"'«>«»»"» with 1 0% car- 
protease inhibitor After a two SSSSSJ^JS? h. M PW We " ° f ma *' COntainin 9 an as P art * 
media containing the aspartyl proteie'nhS^ 

Aspartyl protease inhibitor stocks JeTaZal inDMSfiT't '|jcubated for an additional two hours. 

treatment, the concentration of DMSoSexied a 5* ^SSS^T ' , e . fina ' COnCentra,ion «— the 
man GPR at 1200 rpm for five minutes at «£n tJ^»~f . „ lreatment - e ,a < es wer * centrifuged in a Beck- 

tration of 1 mg/mL Cells were hcSS^t^Si one hf ( ^? "?? Mi ° n (5 m£3/mL) to a f inal «»"- 
of an equal volume of MTT lysfe buTfer f20y w^^Jh" h ° u r. and cellular activity was stopped by the addition 
traction was achieved b7oveTni g h"sha^a Zll 'Z d0de ? SU,fata in 50% DMF - PH 4-7). Complete ex- 
OD 660nm was measured l'. w m ,^^2J?* f 'T" the OD *- and the 

The results of the BAP ELISA were fit to a ^nZ,?J T 38 a " ,nd,Cat ° r of the ce,,u,ar viability, 

to normalfeefor cytotoxicity ^7£^£Z?£^F£^ 38 n9/mL pAP W"* ■" «£ 
of the results from a drug-free control * the MTT r6SultS and expressed as a Percentage 

4. below, are the mean and stondarVde^of ^T^^T* ** 
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Assay Table 4 


PAP production inhibition activity in cells 


Example 


PAP Production Inhibition 


9 


44.4 ± 7.7% 


12 


12.4 ±6 0% 


13 


91.4 1 3.9% 


20 


94 8 ± 3 1% 


21 


78 3 ± 1 5% 


j 23 


96.3 ± 2 8% 


23A 


32 5 ± 3 3% 


24 


92.7 ± 1.4% 


30 


69.2 ± 2.2% 


41 


-6.2 ± 6.2% 


42 


13.1 ±7.5% 


43 


16.2 ± 8.5% 


45 


3.3 ±1.1% 


48 


1.6 ±19.8% 



The compounds of the present invention can be administered for prophylactic and/or therapeutic treatment 

? t6 1- t0 ! he depOSiU ° n ° f PAP ' SUCh as AD ' Down " s sy"*™*' and mN^S^SSS 
Mtherapeuhc appl,cat.ons. the compounds are administered to a host already suffering from 

compoundswlll be administered in an amount sufficient to inhibit further deposition of B^Tque e soecmc 
dose of compound administered according to this invention to obtain therapeuS andfor plophyiarffc Sects 
will, of course, be determined by the particular circumstances surrounding the case mSSZ^SSS 

2£ 'Ofi " y d ° Se Wi " C ° ntain 3 dosa9e ,evel of from about 0.01 mg/kg to about 5uCta 

?o ^ ^ COmP ° Und ° f ,hiS inventi ° n - Preferred dai 'y doses generally will be ?™ «2Jo5 
mg/kg to about 20 mg/kg and ideally from about 0.1 mg/kg to about 10 mg/kg 

ible SlE32Ir?S£ P,iCati0 ^ COmpounds of the P rese "» 'nvention are administered to a host suscept- 
mal L^den TJh h ! ° r 3 pAP - related disease - but already suffering from such disease. Such £ 

S^lSSE* 9 ^nr reenin9 3nd diniCa ' analySis ' as described in the literature SeeVg 

^ate. (1991) Nature 349:704-706. The compounds will be able to inhibit or prevent the formation of the MP 
plaque at a symptomatica!* early stage, preferably preventing even the initial stages of fhej ^Toid dta£T 
ous ^t e raTn P ou U s n f, Can T^ 6 ^ * a vari ^ «* '"eluding ora.. recto.. UmJj£%SZZZ 

SSttJSSSZ and ,ntranasaL The compounds of the present ,nventi - are «*■ 

The active Ingredient in such formulations comprises from 0.1% to 99.9% by weight of the formulation Bv 

2r fl S y acc f T b]e " ; is meant ,hat tne ^ diiuent or * » ESSE E 

gradients of the formulation and not deleterious to the recipient thereof 

otonnlSl 6 ' 8 lyPiCa ' P harmaceutical composition for intramuscular injection would contain about one u 
■ i C ° mpOUnd . m / rom °" e ,ofourmillili ^ of sterile buffered water. The typical pharmaceS 
composition for intravenous infusion would contain about one to one hundred milligram of the comooundTn 
from one hundred to five hundred milliliters of sterile Ringer's solution compound In 

ln fl ^n^ a .? aC ! UtiC fi f0rmU,ati0nS 3re Prepared by known P rocedu «* ^ing known and readily available 

compositions of the present invention, the active ingredient will usually be SSH 
with a carrier, or diluted by a earner, or enclosed within a carrier which may be in the form of a caosule sachet 

sizsrjssr- When the carrier serves as a di,uem ' * may be a s ° ,id - " ssjsss 

which acts as a veh lC le. excipient or medium for the active ingredient. Thus, the compositions can be in the 
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tncular system to bypass the bk^b^^Thd!S^^'^ W ^ M ^ totta ^v^ 
forrnulatin,, the compositions to provide fo d ™ g S ^ 'T c « ^ are generally preferred, involve 
soluble drugs. Latentiation is generally achieved "ihrSSJSI? , .fT' 0 " of »**°PWNc drugs into llpld- 
groups present on the drug to rendeMhe ^^HKS'IS' * °? e "* OS * and primar V «*• 
blood-brain barrier. Alternatively, the delivery ofhSmS?? Enable to transportation across the 

of hypertonte solutions which ca'n ^Z^TeZ^Z ZZT"" * 



Claims 

1- The 



2. The ». .cco^ 10 daIm , wh . reln lhe asparly , ^ inhwMr ^ a o ^ 




(I) 



wherein; 

J tel. 2. 3, or 4; 

R1 ^ °r?t a,kyl ' ar ^ cyclohexyl or -S-Ri* where 
,s aryl. or cyclohexy/- 

Wis 



o o 

II II 




(R 2 )< 



where 



to which they are attached to form a heterocvcl for L -LT , ^ ° combinedwi * 'he nitrogen atom 
tmgen atom may not be quaterniTed; unsaturated heterocycle with the proviso that the nl- 

R* is hydroge^halo. C| -C 6 a.ky,. C,-C 6 a.koxv. C r C, a.kyithio. or amino; 
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O 

/ H H v 



R 2 
where 

J is 1, or 2; 

R*» is hydrogen, formyl, carbamoyl, or -(B) e -X-R°, where 
B is -C(O)-, or -S(0) k -; 
k is 0, 1. or 2; 
els 0, or1; 

X is -(CHjV, -(CH 2 ) m -0-(CH 2 ) n -, or 
-(CH^-NRMCH^-, where 
g is 0,1, or 2; 

m and n are independently 0, 1, or 2; 
R x is hydrogen, or C,-C 4 alkyl; 

r -ii^^n R °J^ 0 ^ Cl " C4 a,kox y carbon y , » form ^. alkanoyl, amino, trifluoromethyl, C t - 
C 4 alkylamlno, di(C r C 4 )alkylamino, aryl, heterocycle, or unsaturated heterocycle; 

each R 2 is independently an amino acid side chain, -CH 2 CH 3 , -CH 2 CH,ChU -CH^ChM CH 
SS:wh C e "e S02NH2, " CH2CN * -< CH2) '- X, - R2a ' -(CH 2 ),-C(0)NrWc. othSw^nSSSS: 
r, s and t are independently 0, 1, or 2; 

R 2b is hydrogen, or C,-C 4 alkyl; 

. . . *? is amino ' C '- C « alkox y- c '- c e alkyl. -(CH 2 ) m -di(C 1 -C 4 )alkylamino > aryl. aryHC-Oalkyl 

heterocycle. heterocycletC^alkyl. unsaturated heterocycle. or unsaturated heterocyderi^alky) 

-licv. «r *r^r A I?? 96 "' C '- C6a,k y'' af y'- ^saturated heterocycle, unsaturated heterocyde(C,-ci)- 
aiKyi, or arynu-pO^alkyl; 

Ris 





OH 



O 

(CH 2 )i 
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or 




where: 

A is -CH2- or 



O 
II 

-C- ; 

Y is aryi or unsaturated heterocycle; 
Y 1 is heterocycle; 
R 4 * is hydroxy or amino; 
R 3 * is a group having the formula 
1) -C<0)-NR<R', 




or 
3) 
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O 

II . 

— N— C — R 



2) 



N — C — NR 4 R 4 

R 4 



or 

3) 




p Is 4 or 5; 
I is 3, 4 or 5; 

R 4 at each occurrence is independently hydrogen, 0,-Ce alkyl or hydroxytC-C^alkyh 
n ^l!^ , R6 lnde P endent, V selected from hydrogen, hydroxy, C t -Ce alkyl, C r C 6 alkoxy, amino, 
C,-C 4 alkylamlno, hydroxy(C 1 .C 4 )alkyl, carboxy, C r C 4 alkoxycarbonyf, carbamoyl, N-rC^CJalkylcarba- 
moyf, aryf, heterocycle or unsaturated heterocycle; 
with the provisos that: 

(1) when R is 
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O 

/ H II x 

^ Y^ ■ 

P2 J 



9 



10 



15 



R*" is formyl, carbamoyl or -(B) e -X-R<\ where 

e is 1; and 

B is -C(O)-; 
(2) when R is 



20 then 

Wis 



25 



30 and 

j is 2; and 
(3) when R is 

35 



40 



45 



so or 



55 




i T 



II I J R< w 

OH O R 2 



O 

/ H II v 

R2 j 
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then 

Us 1; and 

R 1 is aryl, cyclohexyl, or -S-R 1 *, where 
R 1 * is aryl, or cyclohexyl; 
or a pharmaceutical^ acceptable salt thereof. 



4. The uwaooording to claim 3 wherein the aspartyl protease Inhibitor is a compound of formula I wherein: 



R 1 is -CH(CH 3 ) 2l or phenyl; 
Wis 



R 3w 



O 

/ H II v 



where 



where 



R 3 * is hydrogen or -B-X-R 0 , where 
Bis -C(OK or-S(0) 2 -; 
X is -(CH 2 ) 0 -, or -(CH 2 ) m -0-(CH 2 ) n -. where 
g is 0; 

m and n are independently 0, 1, or 2; 
R° is CVCe alkyl, aryl, or unsaturated heterocycle; 
R* is an amino acid side chain, -CH 2 CH 3 , -CH 2 CH 2 CH 3 , -CH^CH^CHa. -CH 2 CN, or -CH^R* 



Ris 



R 2 * is aryl 





or 




I I J R 4w ' 



OH O R 2 



where: 



R* w is amino; 
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Y is phenyl; and 
R 3 - is -C(0)NH(f-butyl); 
with the proviso that when R is 




then j is 2; 

or a pharmaceutical^ acceptable salt thereof. 

The use according to claim 1 wherein the ^ W PJtoaa. inhibitor is a compound of formula II 

R 7 is C r Ce alkyl, formyl or C 2 -C 6 alkanoyl; 
f is 1-6; 

wKh theTltei ; n h at: Pendent ' y " ^ * 3 Statine derivat!ve = 

(1) when f is 1. then R« must be statine or a statine derivative; 

?ZZ£^Z£!£S£2. ine and — d ™ — — * 

A Process for identifying a pAP production inhibitor, comprising 
1) administering an aspartyl protease inhibitor to a test systeirr 
(2) measuring pAP production in the test system- and 

A process according to claim 8, wherein pAP production is measured by 

(1) exposing the aspartyl protease inhibitor to a cellular assay; and 

(2) measuring a cellular characteristic which is related to pAP production. 

A process of identifying a pAP production inhibitor, comprising: 

(1) identifying an aspartyl protease inhibitor; 

(2) measuring pAP production in a cellular assay; and 

(3) measuring pAP production in a body fluid of a test animal 
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